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The following invention relates to substituted xanthines having the general formula 

Xanthine derivatives, their preparation and their use as medicinal products 



The following invention relates to substituted 
xanthines having the general formula 




("), 



in which R 1 to R 4 are defined as in claim 1 , the tautomers 
thereof, stereoisomers thereof, mixtures thereof, prodrugs 
thereof, and salts thereof that exhibit valuable 
pharmacological properties, in particular an inhibitory 
effect on the activity of the enzyme dipeptidyl peptidase-IV 
(DPP-IV). 
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Description 

[0001] The object of the present invention is substituted xanthines of the general formula 




R2 



the tautomers thereof, the stereoisomers thereof, the mixtures thereof, and the salts thereof, in particular the physiologically compatible 
salts thereof with inorganic or organic acids or bases that have valuable pharmacological properties, in particular an inhibitory effect on 
the activity of the enzyme dipeptidyl peptidase-IV (DPP-IV). the preparation thereof, and the use thereof to prevent or treat diseases or 
conditions that are associated with an elevated DPP-IV activity or that can be prevented or mitigated through the reduction of DPP-IV 
activity, in particular of diabetes mellitus type I or type II, the medicinal products containing a compound of general formula I or a 
physiologicalb, compatible salts thereof as well as processes for their preparation. 
[0002] The follow ing meanings are used in a formula I above: 
R 1 a hydrogen atom, 
a Ci-6-alkyl group, 

a Ci_6-alkyl group substituted by an R a group, where 

R„ means a C\ - cycloalkyl. heteroaryl. cyano. carboxy. C -,-alkoxv carbonyk aminocarbonyl, Ci-3-alkylaminocarbonyl, di-(Ci-3-alkyl)- 

aminocarbonyl, pyrrolidine- 1-ylcarbonyl, piperidine-l-ylcarbonyl, morpholine-4-ylcarbonyl, piperazine-l-ylcarbonyl, 4- 

methylpiperazine-l-ylcarbonyl, or 4- ethylpiperazine- 1-ylcarbonyl group, a Ci-6-alkyl group substituted by a phenyl group, where the 

phenyl ring is substituted by the R 10 to R 14 groups, and 

R 10 means a hydrogen atom, 

a fluorine, chlorine, bromine, or iodine atom, 

a Ci-3-alkyl, hydroxy, or Ci-3-alkoxy group, 

anitro, amino, Ci_3-alkylamino, di-(Ci_3-alkyl)amino, pyrrolidine- 1-yl, piperidine-l-yl. morpholine-4-yl. piperazine-l-yl, 4-(Ci_3-alkyl)- 
piperazine-l-yl, Ci-3-alkylcarbonylamino, arylcarbonylamino, aryl-Ci-3-alkylcarbonylamino, Ci ?-alkyloxycarbonylamino, C1-3- 
alkylsulfonylamino, arylsulfonylamino, or aryl Ci-3-alkylsulfonylamino group, 

a N-(Ci_3-alkyl)-Ci -,-alkylcarbonylamino, N-(Ci_3-alkyl)-arylcarbonylamino. N-tC'i 3-alkyl )-aryl-C 5-alkylcarbonylamino. N-(Ci 3- 
alkyl)-Ci_3-alkyloxycarbonylamino. N-(Cj ,-alkyl)-Ci_3-alkylsulfonylamino, N-(Cj 3 -alkyJ)-arylsulfonylamino. or N-(C| 3-alkyl )-aryl- 
Ci 3-alkylsulfonylamiiio group. 

a cyano. carboxy. Ci -,-alkyloxycarbonyl. aminocarbonyl, Ci-3-alkylaminocarbonyl, di-(Ci-:,-alkyl)-aminocarbonyl. pyrrolidine- 1 -yl- 
carbonyl, piperidine-l-yl-carbonyl, morpholine-4-yl-carbonyl, piperazine-l-yl-carbonyl, or 4-(C -,-alkyl )-pipera/ine-l-yl-carbonyl 
group, 

a Ci-3-alkylcarbonyl, or an arylcarbonyl group, 

a carboxy-Ci-3-alkyl, Ci-3-alkyloxycarbonyl-Ci-3-alkyl, cyano-Ci-3-alkyl, aminocarbonyl-Ci-3-alkyl. Ci-3-alkylaminocarbonyl-Ci-3-alkyl, 
di-(Ci-3-alkyl)-aminocarbonyl-Ci-3-alkyl, pyrrolidine- l-yl-carbonyl-Ci-3-alkyl, piperidine- 1 -yl-carbonyl-Ci-3-alkyl, morpholine-4-yl- 
carbonyl-Ci-3-alkyl, piperazine-l-yl-carbonyl-Ci-3-alkyl. or 4-(Ci-3-alkyl)-piperazine-l-yl-carbonyl-Ci-3-alkyl group, 
a carboxy-Ci_3-alkyloxy, C i_ 3 -akyloxycarbonyl-C i_ 3 -alkyloxy , cyano-Ci_3-alkyloxy. aminocarbonyl-C ,-alkyloxy, Ch- 
alky laminocarbonyl-C-i -,-alkyloxy. di-(Ci ?-alkyl l-aminocarbon\ 1-Ci ;-alkyloxy. pyrrolidine- l-yl-carbon\ l-C, ;-alkj loxy. piperidine- 1 - 
yl-carbonyl-Ci-3-alkyloxy, morpholine-4-yl-carbonyl-Ci-3-alkyloxy. piperazine-l-ylcarbonyl-Ci-3-alkyloxy, or 4-(Ci-3-alkyl-)- 
piperazine- 1 -yl-carbonyl-C i_ 3 -alkyloxy group, 

a hydroxy-C'i -,-alkyl. C, s-alkoxy-C, ; alkyl. amino-C, ; -alkyl. C, ;-alkylamino C, 3-alkyl. di-(C, 3-alkyl )-amino-C 3-alkyl, pyrrolidinc- 
l-yl-Ci-3-alkyl, piperidine- l-yl-Ci-3-alkyl, morpholine-4-yl-Ci-3-alkyl, piperazine-l-yl-Ci-3-alkyl. 4-(C] 3-alkyl)-piperazine-l-yl-Ci-3- 
alkyl group, 

a hydroxy-Ci_3-alkyloxy, C 1-3-alkoxy-C 1-3 alkyloxy, amino-C 1-3-alkyloxy, C1-3 alkylamino-Ci-3-alkyloxy, di-(Ci-3-alkyl)-amino-Ci-3- 
alkyloxy, pyrrolidine- 1-yl C i_ 3 -alkyloxy, piperidine- l-yl-Ci_3-alkyloxy. morpholine-4-yl-C, -,-alkyloxy. piperazine-l-yl-Ci_3-alkyloxy, 4- 
(Ci -,-alkyl)-pipera/ine-l-yl-C 1 -,-alkyloxy group. 

a mercapto, Ci-3-alkylsulfenyl, Ci-3-alkysulfmyl. Cu-alkylsulfonyl. Ci-3-alkylsulfonyloxy. trifluoromethylsulfenyl, 
trilliioromethylsuinnyl. or trinuoromethylsullbnyl group. 

a sulfo. aminosulfonyl, Ci_ 3 -alkylaminosulfonyl, di-(Ci_ 3 -alkyl)-aminosulfonyl, pyrrolidine- 1-yl-sulfonyl, piperidine- 1-yl-sulfonyl, 

morpholine-4-yl-sulfonyl, piperazine- 1-yl-sulfonyl, or 4-(Ci-3-alkyl)-piperazine-l-yl-sulfonyl group, 

a methyl, or melhoxy group substituted to ! to 3 fluorine atoms, 

an ethyl, or ethoxy group substituted by 1 to 5 fluorine atoms. 

a C 2 Jt-alkenyl or C2^t-alkinyl group, 

a 2-propene-l -yloxv or 2-propyne-l-yloxy group, 

a Cj 6-cycloalkyl orC-, 6 -cycloalkoxy group. 
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a C? 6-cycloalkyl-C, j-alkyl or C\ 6 -cyxloalkyl-Ci_ 3 -alkoxy group, or 
an aryl. aryloxy. aryl-C'i -,-alkyl. or aryl-Cj s-alkoxy group, 

R 11 and R 12 , which may be identical or different, each mean a hydrogen atom, a fluorine, chlorine, bromine, or iodine atom, a G-3-alkyl, 
trifluoromethyl, hydroxy, or Ci-3-alkoxy group, or a cyano group, or 

R 11 together with R 1 ". if they are attached to adjacent carbon atoms, also mean a methylenedioxy. linear (."? <-alkylene, -CH=CH- 
CH=CH-, -CH=CH-CH=N-, or -CH=CH-N=CH- group, and 

R 13 and R 14 , which may be identical or different, each mean a hydrogen atom, a fluorine, chlorine, or bromine atom, a trifluoromethyl, 

Ci-3-alkyl, or G-3-alkoxy group, 

a (_': (,-alkyi group substituted by a R b group, where 

R' is isolated from the ring nitrogen b\ at least two carbon atoms, and 

R b means a hydroxy, Ci-3-alkoxy, amino. Ci 3-alkylamino. di-tt'i v-ulkyl). pyrrolidine- 1-yh piperidine-l-yl, 
morpholine-4-yl, piperazine-l-yl, 4-methylpiperazine-l-yl. or 4-ethylpiperazine-l-yl group, 
a C\ (,-cycloalkyl group, or 

a C3j ( -alkenyl, or C 3 4 -alkiny] group, u here the multiple bond is isolated from the ring nitrogen by at least one carbon atom, 
R~ means a hydrogen atom, 
a Ci-6-alkyl group, 

Ci-6-alkyl group substituted by a phenyl group, where the phenyl ring is substituted by the groups R 10 to R 14 , and R 10 to R 14 are defined as 
stated above, 

a Ci-6-alkyl group substituted by an R, group, where 

R„ means a C\ y-cycloalkyl. heteroaryl. cyano. carboxy. C -,-alkoxycarbonyk aminocarbonyl. C 3-nlky laminocarbonyl. or di-(Ci 3- 
alkyl)-aminocarbonyl, pyrrolidine- 1 -ylcarbonyl, piperidine-l-ylcarbonyl, morpholine-4-ylcarbonyl, piperazine- 1 -ylcarbonyl, 4- 
meth\ Ipipera/ine- 1 -ylcarbonyl. or 4-ethylpiperazine- 1 -ylcarbonyl group, a C2-6-alkyl group substituted by an R b group, where 
Rb is isolated from the ring nitrogen by at least two carbon atoms, and 

Rb means a hydroxy, G-3-alkoxy, amino, Ci-3-alkylamino. or di-(C'i -alkyl'l-amino. pyrrolidine- l-\ 1. piperidine-l-yl. morpholine-4-yl. 
piperazine-l-yl, 4-methylpiperazine-l-yl, or 4-ethylpiperazine-l-yl group, 
a C3_6-cycloalkv] group, or 

a C3^t-alkenyl, or Cs-t-alkinyl group, where the multiple bond is isolated from the ring nitrogen by at least one carbon atom, 

R 3 means a Ci-6-alkyl group, 

a Ci-6-alkyl group substituted by an R c group, where 

R c means a C3_ 7 -cycloalkyl group that is optionally substituted by a Ci-3-alkyl group, 
a C - — cycloalkenyl group that is optional]} substituted by a C .-alky 1 group, or 
an aryl or heteroaryl group, 

a linear or branched C3-8-alkenyl group, in which the double bond is isolated from the ring nitrogen by at least one carbon atom, 

linear or branched C3_6-alkenyl group substituted by a chlorine, or bromine add-on, an aryl, or trifluoromethyl group, in which the double 

bond is isolated from the ring nitrogen by at least one carbon atom, 

or a linear or branched C3-6-alkinyl group, in which the triple bond is isolated from the ring nitrogen by a least one carbon atom, and 
R 4 means an azetidine-l-yl or pyrrolidine- 1-yl group, that is substituted in the 3-position by a ReNR ( i group and that may also be 
substituted by one or two Ci-3-alky] groups, u here 
R L , means a hydrogen atom or a C, -alkyl group, and 

R d means a hydrogen atom, a G-3-alkyl group, a RrCi-3-alkyl group, or a R c -C; -alkvl group, u here 

R f means a carboxy, G-3-alkoxycarbonyl, aminocarbonyl, Ci-3-alkylaminocarbonyk di-(G 3-alkyl)-aminocarbonyl. pyrrolidine- 1- 
ylcarbonyl, 2-cyanopyrrolidine- 1 -yl-carbonyl, 2-carboxypyrrolidine-l-yl-carbonyl, 2-methoxycarbonylpyrrolidine- 1 -ylcarbonyl, 2- 
ethoxycarbonylpyrrolidine- 1 -yl-carbonyl. 2-aminocarbi myl pyrrolidine- 1 -\ 1-carbonyl. 4-cyanolhia/olidine-3-\ l-earbonyl. 4- 
carboxythiazolidine-3-ylcarbonyl, 4-methoxycarbonylthiazolidine-3-yl-carbonyl. 4-ethoxycarbonylthiazolidine-3-yl-carbonyl, 4- 
aminocarbonylthiazolidine-3-yl-carbonyl, piperidine- 1-\ l-earbonyl. morpholine-4-ylcarbonyl. piperazme-l-ylcarbonyl, 4- 
niethy Ipipera/ine- 1 -ylcarhom. I. or 4-eth\ Ipipera/ine- 1 -ylcarbonv I group, and 

R g , which is separated from the nitrogen atom of the R e NR d -by at least two carbon atoms, means a hydroxy, methoxy, or ethoxy group, 
a piperidine-l-yl or hexahydroa/epine- 1 -yl group, that is substituted in the 3-position or in the 4-position by a R,.NR,j-group and that may 
also be substituted by one or two Ci-3-alkyl groups, where R e and R d are defined as stated above, 

a piperidine-l-yl or hexahydroazepin-l-yl- group that is substituted in the 3-position by an amino, Ci-3-alkylamino, or di-(Ci-3-alkyl)- 
amino group, in which in each case two hydrogen atoms are replaced on the carbon backbone of the piperidine- 1 -yl or hexahydroazepin- 
l-yl- group by a linear alkylate bridge, were said bridge contains 2 to 5 carbon atoms if the two hydrogen atoms are located on the same 
carbon atom, or 1 to 4 carbon atoms if the hydrogen atoms are located at adjacent carbon atoms, or I to 4 carbon atoms if the hydrogen 
atoms are located on carbon atoms that are separated by one atom, or it contains 1 to 3 carbon atoms if the two hydrogen atoms are 
located on carbon atoms that are separated by two atoms. 

a C\ -cycloalkyl group substituted by an amino. C, ,-alkylamino. or di-(C, 3-alkyl (-amino group. 
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a Cv-cycloalkylamino. or N-(Cl-3-alky] )-C3 T-cycloalkylamino group substituted in the cycloalkyl part by an amino, Ci_ 3 -alkylamino, 
i>r di-(C'i -,-alky] (-amino group, where [he two nitrogen atoms on the cycloalky] part are separated from each other b\ least two carbon 

an amino group substituted by the remainders R " and R \ in which 

R 1 represents a C'i ,-,-alkyl group, a C ? ,-,-cycloalkyl. C\ ,,-cyclinilkyl-C', ;-alk_\ 1. aryl. or an. 1-C s-alky i group, and 

R 16 represents an R 1 -C '; -,-alkyl group, where the C2-3-alkyl part is linear and maybe substituted by one to four G-3-alkyl groups, which 
may be identical or different, and 

R 17 represents an amino. Ci-3-alkylamino, or di-(Ci-3-alkyl)-amino group, where, if R 3 means a methyl group, R 17 must not represent a 
di-(Ci 3-alkyl (-amino group. 

an amino group substituted by the remainders R 15 and R 18 , in which 

R 15 is defined as stated above, and R 18 represents a C3-6-cycloalkylmethyl group that is substituted in the 1 -position of the cycloalkyl 
remainder by R 19 , or a Cj^-cycloalkyl group that is substituted in the 1 -position by an R 19 -CH 2 - group, where R 19 represents an amino, 
Ci-3-alkylamino, or di-(Ci-3-alkyl)-amino group, 

an amino group that is substituted by the remainders R 15 and R 20 , in which 

R 15 is defined as stated above and R 20 represents an azetidine-3-yl, azetidine-2-ylmethyl, azetidine-3-ylmethyl, pyrrolidine- 

3- yl, pyrrolidine-2-ylmethyl, pyrrolidine-3-ylmethyl, piperidine-3-yl, piperidine-4-ylmethyl. piperidine-2-ylmethyl, or piperidine- 

4- ylmethyl group, where remainders referred to lor R"" may each be substituted by one or two C'i 3-alkyl groups. 

an R 7 -C3_4-alkyl group, in w hich the (.'? 4-alky l part is linear and is substituted by the remainder R 15 and may also be substituted by one 
or two Ci-3-alkyl groups, where R 15 and R 1 ' are defined as stated above, a C3-6-cycloalkyl-CH2CH2- group substituted in the 1- position 
of the cycloalkyl remainder by R 19 , a C3-6-cycloalkyl-CH 2 group substituted in the 1-position of the cycloalkyl remainder by an R 19 -CH2 
group, or a (L\ f ,-cycloalkyl group substituted in the 1-position by an R I9 -CH2CH2 group, where R 19 is defined as stated above, 
a C3_6-cycloalkylmethyl group substituted in the 2-position of the cycloalkyl remainder R 19 or a C 3 _6-cycloalkyl group substituted in the 
2-posilion by an R 19 -CH 2 - group, where R 19 is defined as stated above, 

or an azetidine-2-yl-Ci-2-alkyl, azetidine-3-yl-G-:-alkyl, pyrrolidine-2-yl-G 2-alkyl, pyrrolidine-3-yl, pyrrolidine-3-yl-Ci-2-alkyl, 
piperidine-2-yl-Ci-:-alkyl, piperidine-3-yl, piperidine-3-yl-Ci-:-alkyl. piperidine-4-yl, or piperidine-4-yl-Ci : -alkyl group, where the 
groups referred to above may each be substituted by one or two G_3-a]kyl groups, 

where the aryl groups referred to in the definition of the residues cited above are understood to mean phenyl groups that may be mono- 
or disubstituted independently of each other by R, mono, where the substituents may be identical or different, and Rh represents a 
fluorine, chlorine, bromine, or iodine atom, a trifluoromethyl, G-3-alkyl, or G-3-alkoxy group, 

where the heteroaryl groups referred to in the definition of the residues cited above are understood to mean a 5-member heteroaromatic 
group that contains an imino group, an oxygen or sulfur atom, or an imino group, an oxygen or sulfur atom, and one or two nitrogen 

they are understood to mean a 6-member heteroaromatic group that contains 1 , 2, or three nitrogen atoms 

where the 5-member heteroaromatic groups cited above may each be substituted by one or two G-3-alkyl groups, and the 6-member 
heteroaromatic groups cited above may each be substituted by one or two G-3-alkyl groups or by a fluorine, chlorine, bromine, or iodine 
atom, by a trifluoromethyl, hydroxy, or by a G-3-alkoxy group, 
the isomers and the salts thereof. 

[0003] The carboxyl groups referred to in the definition of the remainders stated above may be substituted by a group that may be 
converted in-vivo into a carboxy group or by a group that is negatively charged under physiological conditions, and, moreover, the 
amino and imino groups referred to in the definition of the remainders stated above may be substituted by a remainder that can be 
cleaved off in-vivo. Such groups are described, for example, in WO 98/46576 and by N. M. Nielsen et al. in International Journal of 
Pharmaceutics 39, 75-85 (1987). 

[0004] A group that can be converted in-vivo to a carboxy group, for example a hydroxymethyl group, is understood to mean a 
carboxy group that is esleriiied with an alcohol, in which the alcoholic part preferably is a G-6-alkanol, a phenyl-G-3-alkanol, a C3-9- 
cycloalkanol. w here a C-. s -eyeloalkanol is additionally substituted by one or two G-3-alkyl groups, a C5-s-cycloalkanol, in which a 
methylene group group in the 3- or 4-posilion may be substituted by oxygen atom or by an imino group, which may be substituted by a 
Ci_3-alkyl, phenyl-Ci_3-alkyl. phenyl-C i_ 3 -alkoxycarbonyl, or C 2 -6-alkanoyl group, and the cycloalkenyl part may also be substituted by 
Ci-3-alkyl groups, a C 4 7-cycloalkenol. a C 3 _5-alkenol. a phcnyl-CN .-alkcnol. a C 3 - 5 -alkinol, or phenyl-C3- ? -alkinol with the stipulation 
that no bond to the oxygen atom may begin at a carbon atom that has a double or triple bond, a C3-s-cycloalkyl-Ci-3-alkanol, a 
bicycloalkanol having a total of S to 10 carbon atoms, that in the bicycloalkyl part may also be substituted by one or two G 3-alkyl 
groups, a l,3-dihydro-3-oxo-l-isoberrzfuranol or in alcohol having the formula 

R p -CO-0-(R q CR r )-OH, 

R p represent a Ci_s-alkyl, C 5 _7-cycloalk\ I. C s-alkyloxy, C^-cycloalkyloxy, phenyl, or phenyl- G_3-alkyl group, R, represents a 
hydrogen atom, a C'i 3-alkyl. C? -cycloalkyl. or phenyl group, and 
R, represents a hydrogen atom or a Cj ;-alky] group. 

a group that is negatively charged under physiological conditions is understood to be a tetrazol-5-yl, phenylcarbonylaminocarbonyl, 
trifluoromethylcarbonylaminocarbonyl, Ci^-alkylsulfonylamino. phenylsulfonylamino. benzylsulfonylamino. 

trifluoromethylsulfonylamino. Ci-6-alkylsulfonylaminocarbonyl. phenylsulfonylaminocarbonyl, benzylsulfonylaminocarbonyl, or 
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perfluoro-Ci_6-alkylsulfonylaminocarbon3 I group and a remainder that is understood to be able to be cleaved off in-vivo from an imino 
or amino group is understood to he. for example, a hydroxy group, an acyl group such as a phem learbom 1 group that in some cases may 
be substituted by fluorine, chlorine, bromine, or iodine atoms, by Ci-3-alkyl, or CVs-alkoxy groups . u here the substituents may be 
identical or different, a pyridinoyl group or a Ci 16-alkanoyl group such as the formyl. acetyl, propionyl. butanoyl. pentanoyl. or 
hexanoyl group, a 3,3.3-trichloropropionyh or allyloxycarbonyl group, a C K,-alkoxycarbonyl. 01 C" u ,-alk\ lcarbonyloxy group, in 
which hydrogen atoms may be completely or partially replaced by fluorine or chlorine atoms, such as the methoxycarbonyl, 
elhoxycarbom I. propoxycarbom i. isopropoxycarbonyk butoxycarbonyl- ten. -butoxy carbon} i. pentoxycarboin 1. hexoxycarbonyl. 
octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl- hexadecyloxycarbonyl, 
methylcarbonyloxy, ethylcarbonyloxy, 2.2.2-trichloroethylcarbonyloxy, propylcarbonyloxy, isopropylcarbonyloxy, butylcarbonyloxy, 
tert.-butylcarbonyloxy. penty lcarbonyloxy. hexy lcarbonyloxy, octylcarbonyloxy, nonylcarbonyloxy, decylcarbonyloxy, 
undecylcarbonyloxy, dodecylcarbonyloxy, or hexadecylcarbonyloxy group, a phenyl-l" ,-,-alkoxycarbonyl group such as the 
benzyloxycarbonyk pheny lethoxycarbonyl, or phenylpropoxycarbonyl group, a 3-aminopropionyl group, in which the amino group is 
mono or is substituted by Ci^-alkyl, or Cs-T-cycloalkyl groups, entity substituents may be identical or different, a G ;,-alkylsulfonyl-C2- 
4-alkoxycarbonyl, Ci_3-alkoxy-C 2 ^-alkoxy-C 2 ^-a]koxycarbonyl, Rp-CO-CKRqCROO-CO, Ci_ 6 -alkyl-CO-NH-(R s CR t )-0-CO, or Ci_6- 
alkyl-CO-O-CRsCRO-CRsCRO-O-CO group, in which R p to R r are defined as stated above, 
R s and R t , which may be identical or different, represent hydrogen atoms or Ci-3-alkyl groups. 

1 0005| furthermore, the saturated alky 1 and alkoxy parts that are referred to in the pre\ ions and follow ing dell ni lions and that contain 
more than 2 carbon atoms, also include their branched isomers, such as the isopropyi. tert. -butyl, isobutyl group. 

[0006] R 1 and R 2 may, for example mean a hydrogen atom, a methyl, ethyl, propyl. 2-propyl. butyl. 2-butyl. 2-methylpropyl, 2- 
propene-l-yl, 2-propyne- 1 -yl, cyclopropylmethyl, ben/yk 2-pheny lethy I. 3-phenyipropyh 2-hydroxyethyl. 2-methoxyethyl. 2- 
cthoxycthyl. 2-(dinicthylamino)ethyk 2-(diethylamino)ethy i. 2-(pyrrolidineo)ethy k 2-(piperidineo)ethyi. 2-(morpholineo)ethyl. 2- 
(pipera/ineo (ethyl. 2-(4-melhylpipera/ino (ethyl. 3-hydroxypropyl. 3-methoxy propyl. 3-ethoxypropyl. 3-( dimethy lamino (propyl. 3- 
(diethyiamino (propyl. 3-1 pyrrol idineo (propyl. 3-! piperidineo)pn ipyk 3-! morpholinco (propyl- 3-1 pi perazineo (-propyl. 3-(4- 
mclhylpipera/ino (propyl. carboxy methyl. (methoxycarbonyl Imethyl. lethoxycarbonyl (methyl. 2-carboxy ethyl. 2- 
(methoxycarbonyl)efhyl, 2-(ethoxycarbonyl)ethyl, 3-carboxypropyl. 3-( methoxycarbonyl (propyl, 3-(ethoxycarbonyl (-propyl. 
(aminocarbonyl)methyl, (methylaminocarbonyl)methyl. ( dimethy lammocarbonyl)mefhy], (pyrrolidineocarbonyl)mefhyl, 
(piperidineocarbonyl (methyl. (morpholineocarbonyl Imethy k 2-1 aminocarbony I (methyl. 2-(methylaminocarbonyl)ethyl, 2- 
(dimelhylaminocarbonyl (ethyl. 2-1 pyrrolidineocarbonyl (ethyl. 2-1 piperidineocarbonyl )-cthyl. 2-1 morpholineocarbonyl)ethyk 
cyanomethyl, or 2-cyanoethyl group. 

[0007] R 3 may, for example, mean a methyl, ethyl, propyl, 2-propyl, butyl. 2-butyl. 2-methylpropyl, pentyl, 2-methylbutyl, 3- 
methylbutyl, 2,2-dimefhylpropyl, cyclopropylmethyl, (l-methylcyclopropyl)methyl, (2-methylcyclopropyl imethy I. cyclobutylmeihyl. 
cyclopenlyimelhy I. cy clohexy Imethyk 2-(cyclopropyl (ethyl, 

2-propene-l-yl. 2-melhy l-2-propene- 1-yl, 3-phenyl-2-propene-l-yl, 2-butene-l-yl, 4,4,4-trifluoro-2-butene-l-yl, 3-butene- 1 -yl, 2-chloro- 

2- butene-l-yl, 2-bromo-2-butene-l-yl, 3-chloro-2-butene-l-yl, 3-bromo-2-butene-l-yl, 2-methyl-2-butene-l-yl, 3 -methyl-2-butene-l - 
yl, 2,3-dimethyl-2-butene- 1 -yl. 3-tritluoromcthyl-2-butene-l-yl, 3-methyl-3-butene- 1 -yl. I -cyclopenten- 1 -ylmethyl. (2-methyl- 1 - 
cyclopenten-l-yl)methyl, 1-cyclohexcn- 1 -ylmethyl. 2-1 1 -cyclopenten- l-yl)ethyl. 2-propyne- 1-yl. 2-butyne-l-yl. 3-butyne-l-yl. benzyl, a 
lluorobenzyl. chloroben/y I. bromoben/y l. methylbenzyl. melhoxy ben/y k I -pheny lethy I. 2-phenylethyl. 3-phenylpropyl. 2- 
furanylmettiyl. 3-l'urany Imethy I. 2-lhieny Imethyl. or 3-thienyhnethyl group. 

[0008] R 4 may, for example, mean a 3-aminopyrrolidine-l-yl, 3-aminopiperidine-l-yl. 3-(melhy lamino i-piperidine-l-yl, 3- 
! elhy lamino l-piperidi ne- 1 -yl. 3 -( dimelhy lamino l-piperidine- 1-yl. 3 -( dielhy lamino l-piperid ine- 1-y l. 3-| (2-hydrox\ elhy I l-amino |- 
piperidine-l-yl, 

3- | N-methyl-N-(2-hydroxyelhyl (-amino ]-piperidine- 1-yl. 3-| (3-hydroxypropyl (amino |-piperidine- 1-yl. 3-|N-methyl-N-(3- 
hydroxypropyl (-amino |-piperidine- 1-yl. 3-| (carboxy methyl I amino |-piperidine- 1 -yl. 3-[ (methoxycarbonylmetliy)amino]-piperidine-l-yl, 
3-[(ethoxycarbonylmeth> lamino]-piperidine-l-yl, 3-[N-methyl-N-(methoxycarbon\ imethyl l-amino |-piperidine- 1-yl. 3-|N-methyl-N- 
(etlioxycarboiiylmelhy I (-amino Ipiperidine- 1 -yl. 3-| ( 2-carboxy elhy I l-amino |-piperid ine- 1-yl. 3- ', |2-( methoxycarbonyl lethyljamino}- 
piperidine- 1 -yl. 3- ; 1 2-(elhoxy carbony 1 lethy I |amino ; -piperidine- 1 -yl. 3-1 N-melhy l-N-| 2-1 melhoxy carbony I )ethyl]-amino)-piperidine- 1- 
yl. 3- ( N-melhy l-N-|2-(ethox\ carbony I lelhy I |-aminopiperidine- 1 -yk 3-[(aminocarbonyhnelhy I lamino |-piperidine- 1-yl, 3- 
|(metliylaminocarbony Imelhy I lamino|-piperidine- 1 -y I. 3-| ( dimethy lam inocarbony Imethyl l-amino |-piperidine- 1 -yl. 3- 

| (elhy laminocarbony Imethy I lamino |-piperidine- 1-yl. 3-| ( dielhy laminocarbonylmethyl (amino |-piperidine- 1 -yk 3-| ( pyrrol idine-1 
ylcarbonylmethyl)amino]-piperidine-l-yl. 3-[(2-cyanopyrrolidine-l-ylcai-bonylmethyl) amino]piperidine- 1 -yl, 3-[(4-cyanothiazolidine- 
3-ylcarbonylmelhy I lamino fpiperidine- 1 -yl. 3-| (2-aminocarbonylpyrrolidine- 1 -ylcarbony Imelhs I lamino |-piperidine- 1-yl. 3-|(2- 

carboxypyrrolidine- 1 -yl-carbonylmethyl)amino]-piperidine- 1 -yl, 3-[(2-methoxycarbonylpyrrolidine- 1 -ylcarbonylmethy)amino]- 

piperidine-l-yl, 3-[(2-ethoxycarbonylpyrrolidine-l-ylcarbonylm ethy l i-amim 1 |-piperid ine- 1-yl. 3-[(piperidine-l- 

ylcarbonylmethyl)amino]-piperidine-l-yk 3-[(morpholine-4-ylcarbonylmethy)amino]-piperidine-l-yl. 3-amino-2-melhy l-piperidine- 1-yl, 
3-amino-3-methyl-piperidine- 1-yl. 3-amino-4-methyl-piperidine-l-yl, 3-amino-5-methyl-piperidine- 1 -yl, 3-amino-6-methyl-piperidine- 
1 -yk 2-amino-S-a/a-bicyclo|3.2. 1 |ocl-S-\ 1. 6-amino-2-a7a-bicyclo[2.2.2Joct-2-yl. 4-aminopiperidine- 1 -yl. 3-aminohexahydroazepin-l- 
yl. 4-aminohexahydroazepin-l-yl. 3-aminocyclopentyl, 3-aminocyclohexyl. 3-(melhy lamino i-cyclohexy I. 3-uihy lamino (-cyclohexyl, 
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3-(dimethy]amino)-cyclohexyl. 3-(dieth\ lamino)-cyclohcxyl. 4-aminocyclohex) 1. (2-aminocycloprop\ 4 (amino. (2- 

aminocyclobuly i (amino. ( 3-aminocyclobutyl lamino. ( 2-aminocyclopent\ 1 lamino. ( 3-aminoc\ clopeim ! lamino. (2- 

aminocyclohexyl (amino, or (3-aminocyclohexyl)amino group. 

[0009] Preferred compounds of general formula I abo\ e are those in which 

R means a hydrogen atom, 

a Ci 4-alkyl group, 

a C'|j-alkvl group subsliluled by an R. group, where 

R a means a C3-6-cycloalkyl or a phenyl group, 

a C : 4-alkyl group terminally substituted by an R b group, where 

Ri, represents ahydroxy, Ci-3-alkoxy, amino, Ci 3-alkylamino. or di-(d ,-alkyl (-amino group, 

or a C3^t-alkenyl, or Cs^t-alkinyl group, where the multiple bond is isolated from the ring nitrogen atom by at least one carbon atom, 
R" means a hydrogen atom or a C , -,-alkyl group. 

R 3 means a Ci-3-alkyl group terminally substituted by the R c group, where 
R c means a C 5 _6-cycloalkenyl group, 

a phenyl group optionally substituted by a lluorine. chlorine, or bromine atom, by a C'i 3-alkyl or Ci 3-alkoxy group, or 
a luranyl. orthienyl group, 

a linear or branched ('-, ,-,-alkenyl group, in which the double bond is isolated from the ring nitrogen atom by at least one carbon atom, 
or a linear or branched C\ ,-,-alkinyl group, in v. hich the triple bond is isolated from the ring nitrogen by a least one carbon atom, and 
R 4 means a pyrrolidine- 1 -yl group that in the 3-position is substituted by an amino-, Ci-3-alkylamino- or di-(Cj 3-alkyl)amino group, 
a piperidine-l-yl- or hexahydroazepine- 1 -yl group that in the 3-or 4-position is substituted by an amino-. Ci 3-alkylamino, or di-(Ci-3- 
alkyl)-amino group, 

a C 5 _ 7 -cycloalkyl group that in the 3-or 4-position is substituted by an amino, Ci_3-alkylamino. or di-(C 1 3-alkyl)-amino group, 
a Ci-3-alkylamino group alkylamino group that is substituted at the nitrogen atom by a 2-aminoethyl group, or 

a Cs-7-cycloalkylamino group that is substituted in the 2-position of the cycloalkyl part by an amino. Ci 3-alkylamino. or di-(Ci-3-alkyl)- 
amino group, 

the isomers and the salts thereof. 

1 00101 I {specially preferred compounds of the general formula I above are those in which 

R 1 means a hydrogen atom, a methyl, ethyl, propyl, 2-propyl, butyl, 2-methylpropyl, 2-propene-l-yl, 2-propyne-l-yl, cyclopropylmefhyl, 
benzyl, 2-phenylethyl, 3-phenylpropyl. 2-hydroxyethyl. 2-methoxyethyl. 2-idimethylamino (ethyl, or 3-(dimethyiamino (propyl group. 
R 2 means a methyl group, 

R 3 means a 2-butene-l-yl, or 3-methyl-2-butene-l-yl group, 
a 1-cyclopentene-l-ylmethyl group, 
a 2-butyne- 1-yl group, 

a benzyl, 2-fluorobenzyl, or 3-fluorobenzyl group, or 

a 2-lhienylmelhyl group, and 

R 4 means a 3-aminopyrrolidine-l-yl group, 

a 3-aminopiperidine-l-yl. or 4-aminopiperidine- 1-yl group. 

a 3-aminohexahydroa/cpin- 1 -yl. or 4-aminohe\ahydroazepin-l-yl group, 

a 3-aminocyclohcxyl group. N-( 2-aminoethyl l-meth> lamino. or 

a (2-aminocyclohexyl)amino group, 

the isomers thereof and the salts thereof. 

[0011] The following preferred compounds may be cited by way of example: 



(I) l,3-dimethyl-7-benzyl-8-(3-ammopyrrolidine-l-yl)-xanthine. 

i 2 ! ] .3-dimeth\ l-7-( 3-meth\ l-2-butene- 1-yl i-S-( 3 -ami nop;, rrolidine- 1-yl )-xanthine. 

(3) 1 ,3-dimelhyl-7-ben/\ l-S-( 3-aminopiperidine- 1 -yl (-xanthine. 

(4) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-|(trans-2-amino-cyclohexyl)amino]-xanthine, 

(5) 1 .3-dimeth\ 1-7-1 3-melhyl-2-butene- l-yh-S-i 3-aminopiperidine- 1-yl l-xanthine. 

(6) l,3-dimethyl-7-(3-methyl-2-butene- 1-yl )-S-( 4-aminopiperidine- 1-yl (-xanthine. 

(7) l,3-dimethyl-7-(3-methyl-2-butene- l-yl)-S-|(cis-2-amino-cyclohexyl)amino]-xanthine, 

(8) l,3-dimefhyl-7-(2-butyne-l-yl)-S-( 3-aminopiperidine-l-yl)-xanthine, 

(9) l,3-dimethyl-7-[(l-cyclopentene-l-yl)methyl]-8-(3-aminopiperidine-l-yl)-xanthine. 

(10) l,3-dimethyl-7-(2-thienylmethyl)-8-( 3-aminopiperidine- l-yl)-xanthine, 

(II) l,3-dimethyl-7-(3-fluorobenzyl)-S-( 3-aminopiperidine- l-yl)-xantliine. 

(12) l,3-dimethyl-7-(2-fluorobenzyl)-8-(3-aiTiinopiperidine- 1-yl )-xanthine. 

(13) i .3-dimeth\ 1-7-1 f-lluoroben/} I l-S-( 3-aminopiperidine- i -yl /-xanthine. 

(14) l,3-dimethyl-7-(2-butene-l-yl)-S-(3-aniiii(ipi|x-ridine-l-yl)-xanthine, 

(15) ! .3-bis-(cycloprop \ Imethy i I- 7-ben/yl-S-( 3-aminopiperidine- 1 -\ 1 )-xanthine. 

(16) (R)-l,3-dinielhyl-7-(3-niethyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine, 

(17) (S)-l,3-dimethyl-7-(3-methyl-2-butene- 1-yl l-S-(3-aminopiperidine- 1 -yl (-xanthine. 

(18) 1 .3-dimeth\ l-7-(3-meth\ 1-2-bulene- 1 -yl )-8-( 3-aminohexah\ droa/epin- ! -yl l-xanthinc. 
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(19) l,3-dimethyl-7-(3-methyl-2-butene-l-y] |-8-(4-aminohexahydroazepin-l-yl)-xanthine, 

(20) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(cis-3-amino-cyclohexyl)-xanthine hydrochloride, 

(21) 1 .3-dimelhyl-7-(3-melhy 1-2-bulene- 1 -\ I )-X-( 3-methy laminopiperidine- 1 -\ 1 l-xanthinc. 

(22 ) 1 -(2-phenylethy 1 )-3-melhy]-7-(3-melhyl-2-butenc- 1-yl )-8-( 3-aminopiperidine- 1- \ T)-xanthine. and 

(23) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-arrunoethyl)-methylamino]-xanthine 

and the salts thereof. 

[0012] In accordance with the invention one obtains the compounds of the genera] formula I according to processes that are known 
per se, for example according to the follow ing processes: 

a) To prepare compounds of the general formula I, in which R 4 is one of the remainders referred to above that is connected to the 
xanthine backbone by means of a nitrogen atom: 
Reaction of a compound having general formula 




( HI ). 



R2 

R 1 to R 3 are defined as referred to above, and 

Z 1 represents a leaving group, such as a halogen atom, a substituted hydroxy, mercapto. sultinyl. sulfonyl. or sullbnyloxy group, 
such as a chlorine or bromine atom, a methanesulfonyl- or methanesulfonyloxy group having a compound of the general formula 

H-R 4 ', (IV) 

R 4 ' represents one of the remainders referred to above for R 4 that is connected to the xanthine backbone of general formula I by 
means of a nitrogen atom. 

The reaction is advantageously performed in a solvent such as isopropanol. butanol. tetrahydrofuran. dioxanc. toluene, 
clorobenzene, dimethyl formamide, dimethyl sulfoxide, methylene chloride, ethylene glycol monomethyl ether, ethylene glycol 
diethyl ether, or sulfolan, optionally in the presence of an inorganic or tertiary organic base, for example sodium carbonate or 
calcium hydroxide, a tertiary organic base, for example triethylamine. or in presence of N-ethyldiisopropylamine (Iliinig base), 
where these organic bases may simultaneously serve as solvents, and the reaction may optionally be performed in the presence of a 
reaction accelerator such as an alkali halogenide or a catalyst based on palladium at temperatures between -20 and 180°C, 
preferably how ever at temperatures between -10 and 120°C. The reaction may, however, also be performed without solvent or in an 
excess amount of the compound of general formula IV. 

b) In order to prepare a compound of the general formula I. in w hich R 4 in accordance with the definition referred to above contains 
an amino group or an alkylamino group that may optionally be substituted in the alkyl part: Unprotecting a compound of the 
general formula 




(V), 



R2 

in which R 1 , R 2 and R 3 are defined as stated above, and 

R 4 " contains an N-tert.-butyloxycarbonylamino group or an N-tert.-bufyloxycarbonyl-N-alkylamino group, where the alkyl part of 
the N-tert.-butyloxycarbonyl-N-alkylamino group may be substituted as referred to above. 

[0013] The cleaving-off of the tert-butyloxycarbonyl remainder preferably is accomplished by means of treatment with an acid such 
as trifluoroacetic acid or hydrochloric acid or by treatment with bromotrimethylsilane or iodotrimelhv Isilane. optionally using a solvent 
such as methylene chloride, acetate, dioxanc. methanol or diethyl ether at temperatures between 0 and 80°C. 

[0014] If one obtains a compound the general formula I in accordance with the invention that contains an amino-, 
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alkylamino. or imino group, this compound may be converted by means of acylation or sulfonylation into a corresponding acyl or 
sulfonyl compound of genera] formula I, or 

a compound of general formula 1 that contains an amino, alkylamino. or imino group, this compound may be converted into a 
corresponding alkyl compound of general formula I by means of alkylation or reductive alkylation, or 

a compound of general formula I that contains a carboxy group, this compound may be converted by means of esterilication into a 
corresponding ester of general formula I. or 

a compound of general formula I that contains a carboxy or ester group, this compound may be converted by reaction with an amine into 
a corresponding amide of general formula I. 

[0015] The subsequent esterification is optionally performed in a solvent or solvent mixture such as methylene chloride, dimethyl 
formamide, benzene, toluene, cloroben/ene. tetrahydrofuran. ben/ene tetrahydrofuran. or dioxane or. in an especially preferred 
embodiment, in a corresponding alcohol, optional!} in the presence of an acid such as hydrochloric acid or in the presence of a 
dehydrating agent, for example in the presence of chloroformic acid isobutyl ester, thionyl chloride, trimethylchlorosilane, sulfuric acid, 
methanesulfonic acid, p-toluenesulfonic acid, phosphorus trichloride, phosphorus pentoxide, N,N'-dicyclohexylcarbodiimide, N,N'- 
dicyclohexylcarbodiimide N-hydroxysuccinimide. or 1 -hydroxy ben/otria/ol and optionally also in the presence of 4- 
dimethylaminopyridinc. N.N'-carbony Idiimida/ol. oi tripheny Iphosphine carbon tetrachloride. ad\ antageously at temperatures betw een 0 
and 150 C. preferably at temperatures between 0 and SO C. 

1 0016| The subsequent ester formation may be performed by reacting a compound that contains a carboxy group with a corresponding 
alkyl halogenide. 

1 0017| The subsequent acylation or sulfonylation is optionally performed in a sohent or soKent mixture such as methylene chloride, 
dimethylformamide, benzene, toluene, clorobenzene, tetrahydrofuran, benzene tetrahy drofuran. or dioxane w ith a corresponding acyl or 
sulfonyl derivative, optionally in the presence of a tertiary organic base or in presence of an inorganic base or in presence of a 
dehydrating agent, for example in the presence of chloroformic acid isobutyl ester, thionyl chloride, trimethylchlorosilane, sulphuric 
acid, methane sulfonic acid, p-toluenesulfonic acid, phosphorus trichloride, phosphorus pentoxide. N.N'-dicyclohexy Icarbodiimide, N,N'- 
dicyclohexylcarbodiimide/N-hydroxysuccinimide, or 1-hydroxybenzotriazol, and optionally also in the presence of 4- 
dimethylaminopyridine, RN'-carbonyldiimida/ol. or tripheny Iphosphine carbon tetrachloride. ad\ antageously at temperatures between 0 
and 150°C, preferably at temperatures between 0 and 80°C. 

[0018] The subsequent alkylation is optionally performed in a solvent or sol\ cut mixture such as methylene chloride, dimethyl 
formamide, benzene, toluene, clorobenzene. tetrahydrofuran, benzene/tetrahydrofuran. or dioxane with an alkylating agent such as a 
corresponding halogenide or sulfonic acid ester, for example, with methyl iodide, ethyl bromide, dimethyl sulfate or benzyl chloride, 
optionally in the presence of a tertiary organic base or in the presence of an inorganic base, advantageously at temperatures between 0 
and 150°C, preferably at temperatures between 0 and 100°C. 

[0019] The subsequent reductive alkylation is performed with a corresponding carbonyl compound such as formaldehyde, 
acetaldehyde, propionaldehyde, acetone or butyraldehyde in the presence of a complex metal hydride such as sodium borohydride, 
lithium borohydride, sodium triacetoxyborohydride or sodium cyanoborohydride, advantageously at a pH-value of 6-7 and at room 
temperature or in presence of a hydrogenation catalyst, for example, w ith hy drogen in the presence of palladium carbon, at a hydrogen 
pressure of 1 to 5 bar. The methylation may also be performed in the presence of formic acid as a reducing agent at elevated 
temperatures, for example, at temperatures between 60 and 120°C. 

|0020| The subsequent formation of an amide is accomplished by reacting a corresponding reactive carboxylic acid derivative with a 
corresponding amine, optionally in a solvent or solvent mixture such as methylene chloride, dimethylformamide. benzene, toluene, 
clorobenzene, tetrahydrofuran. ben/ene tetrahy drofuran or dioxane. w here the amine that is used may simultaneously serve as a solvent, 
optionally in the presence of a tertiary organic base or in presence of an inorganic base or with a corresponding carboxylic acid in the 
presence of a dehydrating agent, for example, in the presence of chloroformic acid isobutyl ester, thionyl chloride, trimethylchlorosilane, 
phosphorus trichloride, phosphorus pentoxide. N.N'-dicyclohexylcarbodiimide. N.N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide, 
or 1-hydroxybenzotriazol, and optionally also in the presence of 4-dimethylaminopyridine. N.N'-carbonyldiimidazol, or 
triphenylphosphine carbon tetrachloride. ad\ antaueouslv at temperatures between 0 and 150°C. preferably at temperatures between 0 and 
80°C. 

[0021] In the case of the reactions described above, optionally present reactive groups such as hydroxy, carboxy. amino, alkylamino, 
or imino groups may be protected during the reaction by customary protects e groups that are cleaved off again after the reaction. 
|0022| Typical examples of protected groups for a hy droxy group are trimethy Isilyk acetyl, benzoyl, methyl, ethyl, tert. -butyl, trityl. 
benzyl, or tetrahydropyranyl groups, 

protective groups for a carboxy group may be trimethylsilyl. methyl, ethy l, tert. -butyl, benzyl, or tctrahydrops ran;. I groups. 

protective groups for an amino, alky lamino. or imino group may be formyl, acetyl, trifluoracetyl, ethoxycarbonyl, terl.-butoxycarbonyl, 

benzyloxycarbonyl, benzyl, methoxybenzyl. or 2.4-dimethoxybenzyl groups, and for the amino group also the phthalyl group, 

[0023] The cleaving-off of a protected group that may also subsequently occur takes place, for example, hydrol} tically in an aqueous 

solvent, for example, in water, isopropanol/water. acetic acid/water, tetrahydrofuran/ water or dioxane w ater, in the presence of an acid 

such as trifluoroacetic acid, hydrochloric acid, or sulphuric acid, or in presence of an alkali base such as sodium hydroxide or calcium 

hydroxide, or aprotically, for example, in the presence of iodotrimethylsilane, at temperatures betw een 0 and I 20 C. preferably at 

temperatures between 10 and 100°C. 

[0024] The cleaving-off of a benzyl, methoxybenzyl, or benzyloxycarbonyl remainder takes place, however, for example 
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hydrogenolytically, for example with hydrogen in the presence of a catalyst such as palladium/carbon in a suitable solvent such as 
methanol, ethanol. acetic acid ethyl ester or glacial acetic acid, optionally with the addition of an acid, such as hydrochloric acid, at 
tempera! ures bet w een 0 and 1 00 C. preferably however at room temperatures between 20 and 60°C, and at a hydrogen pressure of 1 to 7 
bar, preferably however of 3 to 5 bar. However, the cleaving-off of a 2,4-dimethoxybenzyl remainder preferably occurs in trifluoroacetic 
acid in the presence of anisol. 

[0025] The cleaving-off of a tert. -butyl- or tert.-butyloxycarbonyl remainder preferably occurs by treating with an acid, such as 
trifluoroacetic acid or hydrochloric acid, or by treating with iodotrimethylsilane. optionally using a sol\ cm. such as methylene chloride, 
dioxane. methanol, or diethyl ether. 

[0026] The cleaving-off of a trifluoroacetyl remainder preferably occurs by treating with an acid such as hydrochloric acid, optionally 
in the presence of a solvent, such as acetic acid, at temperatures betw een 50 and 1 2D C or by H ealing w ith sodium hydroxide solution, 
optionally in the presence of a solvent, such as tetrahydrofuran. at temperatures between 0 and 50°C. 

[0027] The clea\ ing-off of a phthalyl remainder preferably takes place in the presence of hydrazine or a primary of amine, such as 
methylamine. ethyiamine. or n-bulylamine. in a solvent, such as methanol, ethanol. isopropanol. toluene w ater. or dioxane. at 
temperatures between 20 and 50°C. 

[0028] Furthermore, the resulting compounds of general formula I may. as already referred to above, be separated into their 
enantiomers and/or diastereomers. Thus, for example, cis-/trans-mixture may be separated into their cis- and trans- isomers, and 
compounds having at least one optically active carbon atom may be separated into their enantiomers. 

|002 l )| Thus, for example, the resulting cis- trans- mixtures may be separated by means of chromatography into their cis- and Irans- 
isomers, the resulting compounds of general formula I that occur in racemates, may be separated by means of methods that are known 
per se (see Allinger, N. L. and Eliel, E. L. in "Topics in Stereochemistry ''. Vol. 6. W iley Interscience. 1971) into their optical antipodes, 
and compounds of general formula I having at least two asymmetrical carbon atoms based on their physicochemical differences using 
methods that are known per se, for example, by means of chromatography and or fractional crystallization, or into their diastereomers. 
w h.ich. if they occur in racemic form, may then be separated into the enantiomers as referred to abo\ e. 

[0030] The separation of the enantiomers preferably is performed by means of a column separation on chiral phases or by means of 
recryslalli/ation from an optically active solvent or by means of reaction with an optically active substance that forms salts or 
derivatives, for example esters or amides, with the racemic compound, for example in particular acids and their activated derivatives or 
alcohols, and separation of the diastereomeric salt mixture or derivative obtained in this manner, for example on the basis of various 
solubilities; whereby the free antipodes may be liberated from the pure diastereomeric salts or derivatives through the action of suitable 
agents. Particularly useful optically active acids are, for example, the D- and L-forms of tartaric acid or dibenzoyltartaric acid, di-o- 
tolyltartaric acid, malic acid, mandelic acid, camphor sulfonic acid, glutaminic acid, asparaginic acid, or quinic acid. Examples of the 
optically active alcohol that may be used are (+) or (-) menthol, and examples of the optically active acyl remainder in amides are (+) or 
(-) menthyloxycarbonyl. 

|0(I3 1 ] Moi eov er. the resulting compounds of formula I may be converted to their salts, in particular for pharmaceutical use into their 
physiologically compatible salts with inorganic or organic acids. Examples of acids that may be used are hydrochloric acid, hydrobromic 
acid, sulphuric acid, methanesulfonic acid, phosphoric acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid, or maleic 

[0032] In addition, the resulting novel compounds of formula I that are obtained may, if they contain a carboxy group, then be 
converted if desired into their salts with inorganic or organic bases, in particular for pharmaceutical use into their physiologically 
compatible salts. Examples of bases that may be used are sodium hydroxide, potassium hydroxide, arginine, cyclohexylamine, 
ethanolamine. diethanolamine. and triethanolamine. 

[0033] The starting compounds of general formulas III and IV are either blown in the literature, or they are obtained by means of 
processes that are known per se in the literature (see Examples I to VIII ). 

1 0034 1 for example, a starling compound of general formula III is obtained by reading a theophyllin derivative thai is halogenated in 
the 8-position with a correspondingly substituted alkyl halogenide. 

[0035] As already referred to above, the compounds of the invention of general formula I and their physiologically compatible salts 
exhibit valuable pharmacological properties, in particular an inhibitory effect on the en/vine DPP-IV. 
1 0036| The biological properties oflhe novel compounds v\ ere tested as follows: 

The ability of the substances and their corresponding salts to inhibit the DPP-IV activity may be demonstrated in a test setup in which an 
extract of the human colon cancer cell line Caeo-2 is used as the source of I )PP IV. This cell line was obtained from the American Type 
Culture Collection (ATCC HTB 37). The differentiation of the cells in order to induce the DPP-IV was carried out in accordance with 
the description provided by Reiher et al. in an article titled "Increased expression of intestinal cell line Caco-2", which appeared in Proc. 
Natl. Acad. Sci. Vol. 90, pp. 5757-5761 (1993). The cell extract was obtained from cells solubilized in a buffer (10 mM tris HCI, 0.15 M 
NaCl, 0.04 TIU aprotinin, 0.5% Nonidet-P40, pH 8.0) by centrifugation at 35.000 g for 30 minutes at 4°C (to remove cell debris). 
[0037] The DPP-rV assay was performed as follows: 

50 uT substrate solution (AFC: AFC is amido-4-trifluoromethylcoumarin ). linal concentration 100 11M. was lust placed in black 
microtiter plates. 20 uT assay buffer (final concentrations 50 mM tris HCI pH 7.8, 50 mM NaCl, 1% DMSO) was pipetted in. The 
reaction was initiated by the addition of 30 uL solubilized Caco-2 protein (linal concentration 0.14 ug protein per well). The test 
substances that were to be investigated typically were added in prediluted form in 20 u.L, and the assay buffer volume was then reduced 
accordingly. The reaction was performed at room temperature, and the incubation time was 
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60 minutes. The fluorescence was then measured in a Victor 1420 Multilabel counter, with the excitation wavelength set at 405 nm and 
the emission wavelength set at 535 nm. Blank values (corresponding to 0% activity) were obtained in batches without Caco-2 protein 
(volume replaced by the assay buffer); control values (corresponding to 100% activity) were obtained in batches to which the substance 
was not added. The effective strengths of the respective test substances, expressed as IC 5 o values, were calculated from dose-effect 
curves, which each had 1 1 measuring points. The follow ing results were obtained: 



Compound 


DPP IV inhibition 


(Example no.) 


IC 50 [nM] 


1 (2) 


82 


1(6) 


230 


1(15) 


624 


1(16) 


78 


1(19) 




1(21) 




1(25) 


56 


1(27) 


125 


1(28) 


166 


1(30) 


2050 


1(34) 


205 


1(35) 


95 


2(1) 


22 



[0038] The compounds prepared in accordance with the invention exhibit good tolerability, since, for example alter the oral 
administration of 30 mg kg of the compound olT'xample 1(2) to rats, no toxic side effects were observed. 

[0039] With regard to the ability to inhibit DPP-IV activity, the compounds of the invention of general formula I and their 
corresponding pharmaceutically acceptable salts are suitable for affecting those conditions or diseases that can be affected by inhibiting 
DPP-IV activity. It therefore is to be expected that the compounds of the invention are suitable for preventing or treating diseases or 
conditions such as diabetes mellitus type I and type II, arthritis, adipositas. allograft transplantation, and osteoporosis caused by 
calcitonin. Additionally, justified In the role of glucagon-] ike peptides, for example, GI.P-1 and GLP-2 and their association with DPP- 
IV inhibition, it is expected that the compounds of the invention are suitable, among other things, for achieving a sedative or anxiety- 
low. .-ring effect, and in addition for fa\orabl_\ affecting catabolic conditions following operations or hormonal stress responses, or for 
reducing mortality and morbidity following myocardial infarctions. Furthermore, they are suitable for treating all conditions that are 
related to the above effects and are mediated by GLP-1 or GLP-2. The compounds of the invention are also suitable for use as diuretics 
ot anlihyperlensi\ es and for pre\ out ing and treating acme kidney failure. It is also expected thai I )PP-IV inhibitors, and therefore also the 
compounds of the invention, can be used to treat infertility or to improve fertility in human beings or in mammals if this infertility is 
related to insulin resistance, and in particular to polycystic ovarial syndrome. 

|0040| The compounds of the invention may also be used in combination with other active ingredients. Therapeutic agents that are 
suitable for such a combination include, for example, antidiabetics, such as metformin, sulfonyl ureas (for example, glibenclamid, 
lolbutamid. glimepiride). nateglinide. repaglinide. Ihia/olidindione (for example, rosiglita/one. pioglita/one ). PPAR-ganima-agonists 
(for example, GI 262570). alpha-glucosidase inhibitors (for example, acarbose. voglibose). insulin and insulin analogues. GLP-1 and 
GLP-1 analogues (for example, exendin) or amy 1 in. lipid reducers, such, as HMG-CoA reductase inhibitors (for example simvastatin, 
atorvastatin) or fibrate (for example, bezafibrat. fenofibrat) or active ingredients for treating obesity such as sibutramin or 
tetrahydrolipstatin. 

1 004 1 1 The dose needed to achie\ e a corresponding effect w ith intra \ enotis administration is ad\antage( nisl\ I t< . I no mg. preferably 
1 to 30 mg, and w ith oral administration it is I to 1000 mg. preferably I to 100 mg. in each case 1 to 4 times daily. To accomplish this, 
the compounds of formula I prepared in accordance with the invention may be incorporated, possibly in combination with other active 
ingredients, together with one or more inert conventional carriers and/or diluents, for example, with cornstarch, lactose, sucrose, 
microcryslalline cellulose, magnesium slearate. polyvinylpyrrolidone, citric acid, tartaric acid, water, water ethanol. water glycerin, 
water/sorbitol, water polyethylene glycol, propy lene glycol, cetylstearyl alcohol, carboxymethylcellulose. ot fat-containing substances, 
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such as hard fat or suitable mixtures thereof in conventional pharmaceutical preparations such as tablets, coated tablets, capsules, 
powder, suspensions, or suppositories. 

[0042] The follow ing examples u ill be uscJ to illustrate the invention in greater detail: 

Preparation of the starting compounds 

Example I 

l,3-dimethyl-7-benzyl-8-chloroxanthine 

|0043| A mixture of 20 g 8-chlorotheophyllin. 150 ml. dimethylformamide, 10.2 mL benzyl bromide, and 15.5 mL N- 
ethyldiisopropylamine is stirred overnight at room temperature. The reaction mixture is poured onto 600 mL water. The solid is vacuum- 
filtered, washed with water and diethyl ether, and dried. 
Yield: 14.6 g (51% of theoretical) 
Melting point: 155°C 

R, value: 0.84 (silica gel. glacial acetic acid methanol 9:1) 

[0044] Similar to Example I the following compounds are obtained: 

( 1 ) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-chloroxanthine 
Melting point: 104°C 

Mass spectrum (EI): m/z = 282, 284 [M] + 

(2) 1 ,3-dimethyl-7-(2-butyne- 1 -yl)-8-chloroxanthine 
Melting point: 105-108°C 

R f value: 0.55 (silica gel, methylene chloride / methanol = 20 : 1) 

(3) l,3-dimefhyl-7-[(l-cyclopentene-l-yl)methyl]-8-chloroxanthine 
R, value: ".5" i silica gel. methylene chloi ide methanol 2'< : It 

(4) 1.3-dimelhyl-7-(2-thienylmethyl)-8-chloroxanthine 

R, value: 0.35 « silica gel. methylene chloride methanol = 50 : I ) 
Mass spectrum (EI): m/z = 310, 312 [M] + 

(5) l,3-dimethyl-7-(3-lluorohen/yl i-8-chloroxanlhine 

Rf value: 0.60 (silica gel, methylene chloride / methanol = 20 : 1) 

(6) 1 .3-dimethvl-7-(2-lluoroben/vl i-8-chloroxanlhine 
Mass spectrum (EI): m/z = 322, 324 [M] + 

(7) 1 .3-dimethyl-7-(3-meth\ l-2-butene- l-yl )-S-( cis-3-tert.-butyloxycarbonylaminocyclohcxyl I- xanthine 
Mass spectrum (ESI + ): m/z = 446 [M + H] + 

(8) 1.3-dimcthyl-7-(4-lluorobcnzyl)-8-chloroxanthine 

R, value: " ( silica gel. methylene chloride methanol = 20 : I ) 

(9) 1 ,3-dimethyl-7-(2-butene- 1 -yl)-8-chloroxanthine 

Ri value: 0.70 (silica gel. methylene chloride methanol =10:1) 

(10) 3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-chloroxanthine 
Melting point: 226-228 °C 

R, value: " on ( silica gel. methylene chloride methanol = 9:1) 
Mass spectrum (ESI + ): m/z = 269, 271 [M + H] + 

(11) 3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Mass spectrum (ESI + ): m/z = 3 13, 3 15 [M + H] + 

Rf value "4:- imIicu gel. melhv lene chloride mclhanol \n h 

(12) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[3-(tert.-butyloxycarbonylamino)-propyl]-xanthine 
Mass spectrum (ESI + ): m/z = 406 [M+H] + 

Example II 

(R)- 1 .3-dimethy l-7-(3-methyl-2-butcne- 1 -> I )-8-| 3-( tert.-butyloxycarbonylaminoj-piperidine- 1 -yl |-xanthinc 

[0045] A mixture of 1 g l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-chloroxanthine, 1,32 g (R)-3-tert- 
butyloxycarbonylaminopiperidine. 1 mL triethylamine, and 10 mL dimethyl formamide is stirred for two and a half days at 50°C. The 
reaction mixture is diluted with 100 mL water and then extracted with acetate. The organic phase is dried, concentrated, and the residue 
is stirred together with diethyl ether. The solid is vacuum-filtered and dried. 
Yield: 1.0 g (63% of theoretical) 
Melting point: 164°C 

Rf value: 0.36 (aluminum oxide, cyclohexane acetate =1:1) 

|(III4(>| Similai to I xamplc II. the lollou ing compounds are obtained: 

(1) (S)-l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[3-(tert.-butyloxycarbonylainin(i|-piperidine-l-yl]-xanthine 
Melting point: 164 C 

Mass spectrum (EST) m/z = 445 [M - H]" 

(2) 1 ,3-dimethyl-7-(3-methy l-2-buienc- 1 -yl)-8-[3-(tert-butyloxycarbonylamino )-hexahydn >a/epin- 1 -yl]-xanthine 
Melting point: 1 54°C 
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Mass spectrum (ESI"): m/z = 459 [M - H] 

(3) ) .3-dimelhy 1-7-1 3-methy]-2-bulene- 1 -y] 1-8- |4-(lerl. -buty loxycarbony lamino )-hexahydroa/ep in- 1 -\ ) |-xanthine 
Mass spectrum (ESI"): m/z = 459 [M - H]" 

Rf value: 0.67 (silica gel, acetate) 

(4) 1 .3-dimelhy l-7-(3-melhy]-2-hulene- 1 -yl )-8-| 3-( lerl.-butyloxycai'bon} laniino )-4-melhylpiperidine- l-yl |-\anthine 
Mass spectrum (ESI + ): m/z = 461 [M + H] + 

R f value: 0.8S (silica gel. glacial acetic acid / methanol = 5 : 1) 

Example HI 

3-(tert.-butyloxycarbonylamino)-hexahydroazepin 

[0047] 2 g l-benzyl-3-(tert.-butyl()\ycarli()iiylaiiiiii()|-he\ahy(.lroa/epine in 20 nil methanol is h> drogenated lor 24 hours at room 
temperature and a hydrogen pressure of 3 bar in the presence of 200 mg palladium on activated carbon ( 1 0% Pd). The catalyst was fli 
removed by means of vacuum-filtration, and the filtrate was concentrated to a dry substance. 
Yield: 1.3 g (90% of theoretical) 
Melting point: 78°C 

Mass spectrum (ESI + ): m/z = 215 [M + H] + 

|IMMX| Similai in I xample ML ihe l..||.,u iivj compounds are obtained: 

( 1 ) (S)-3-(tert.-butyloxycarbonylamino)-piperidine 
Melting point: 122°C 

Mass spectrum (ESI + ): m/z = 201 [M + H] + 

(2) (R)-3-(tert.-butyloxycarbonylamino)-piperidine, 

the starting material, (R)-l-benzyl-3-(tert.-butyloxycaibony lamino )-piperidine, was prepared in a manner similar to the 
enantiomer disclosed in the literature (Moon, Sung-Hwan; Lee, Sujin; Synth. Commun.; 28; 21; 1998; 3919-3926) 
Melting point: 1 19°C 

Mass spectrum (ESI + ): m/z = 201 [M + H] + 

(3) 4-(tert.-butyloxycarbonylamino)-hexahydroazepin 
Mass spectrum (ESI + ): m/z = 2 15 [M + H] + 

R, value: "2 uilummum oxide, eyelnhexane acetate = I : h 

(4) 3-(tert. -buty lox\ earbony lamino )-4-meth\ Ipiperidine 

[0049] The crude product is reacted further to obtain the compound of Example II (4). 

Example IV 

l-beii/y]-3-(tei't.-butyloxycarbony lamino )-hexahydroazepin 

[0050] Prepared by reacting l-benzyl-3-aminohexahydrobeivzazepin with pyrocarboxylic acid-di-tert. -butyl ester 

Melting point: 48-50°C 

Mass spectrum (ESI + ): m/z = 305 [M + H] + 

[0051] Similar to Example IV. the following compounds are obtained: 

( 1 ) 1-bcn/y l-4-l ten. -buty loxycarhom lamino )-liexaliydroa/epin 
Mass spectrum (ESI + ): m/z = 305 [M + H] + 

R, value: 0.79 (aluminum oxide, cyclohexane acetate 1:1) 

(2) 3-(lerl.-butyloxycai'bonylamino)-4-methylpyi'idine 

Perform using sodium-bis-(trimethylsilyl )-amide/pyrocarboxylic acid-di-tert. -butyl ester in tetrahydrofuran at 0°C. 
Rf value: 0.45 (silica gel, acetate) 

Example V 

l,3-dimethyl-8-(cis-3-tert.-butyloxycarbonylamino-cyclohexyl)-xanthine 

prepared from the compound of example VI by treating with 4N sodium hydroxide solution in methanol at 100°C in a bomb tube 
Mass spectrum (ESI + ): m/z = 378 [M + H] + 

[0052] Similar to Example V the following compound is obtained: 

(1) l,3-dimethyl-8-[3-(tert.-butyloxycarbon\ laniino )propyl]-xanthine 
Mass spectrum (ESI + ): m/z = 338 [M + H] + 
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Example VI 

l,3-dimethyl-5-[(cis-3-tert.butyloxycarto 

prepared from 5.6-diamino- 1 .3-dimethy]uraei] and cis-3-lert.-bul\ loxycarbony himino-c\ clohcxanecarboxylic acid in Ihe presence ot'O- 
(benzotriazol-l-ylj-N.N.N'.N'-lelramediyluroniuni hexalluorophosphate and N-ethyl-diisopropylamine in dimethylformamide at room 
temperature 

Mass spectrum (ESI+): m/z = 396 [M + H] + 

[0053] Similar to Example VI, the following compound is obtained: 

(1) l,3-dimethyl-5-{[3-(lert.-butyl()xycarb()nylamin())pr()pyl|carbonylamino}-6-aminouracil 
Example VII 

1 .3-his-(cycloprop\ InieUiy I )-7-bcn/yl-N-chloioxanthinc 

prepared from the compound of the example VIII by reacting u iUi N-chlorosuccinimide in 1 .2-dichlorethane under reflux 
Mass spectrum (ESI + ): m/z = 407, 409 [M + Na] + 

[0054] Similar to Example VII the following compounds are obtained: 

( 1 ) 1 -methyl-3-(cyclopropylmetliyl)-7-benzyl-8-chloroxanthine 
Mass spectrum (ESI + ): m/z = 345, 347 [M + H] + 

(2) 1 ,3-diethyl-7-benzyl-8-chloroxanthine 
Mass spectrum (ESI + ): m/z = 355, 357 [M + Na] + 

(3) 1 -memyl-3-ethyl-7-benzyl-8-chloro xanthine 
Mass spectrum (ESI + ): m/z = 341, 343 [M + Na] + 

Example VIII 

l,3-bis-(cyclopropylmethyl)-7-benzylxanthine 

prepared from 7-benzylxanthine by reacting with cyclopropylmethyl bromide in dimethylformamide in the presence of cesium carbonate 
Mass spectrum (ESI + ): m/z = 351 [M + H] + 

[0055] Similar to Example VIII the following compounds are obtained: 

( 1 ) 3-(cycloprop\ Iniethy I )-7-ben/\ Ixanthine 
Mass spectrum (ESI + ): m/z = 297 [M + H] + 

(2) 1 ,3-diethyl-7-benzyl-xanthine 
Performed with calcium carbonate 

Mass spectrum (ESI + ): m/z = 321 [M + Na] + 

(3) 3-ethyl-7-benzylxanthine 
Performed with calcium carbonate 

Mass spectrum(ESI+): m/z = 293 [M + Na] + 

Example IX 

l-ethyl-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxantliine 

prepared from 3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine by reacting with ethyl bromide in the presence of calcium 

carbonate in dimethylformamide at 70°C 

Mass spectrum (ESI + ): m/z = 341, 343 [M + H] + 

Retention time: 1.48 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 
|IHI5(>| Snnilai I.. Ixainplc IX the lbll>>« mg compounds arc obtained: 

(1) l-propyl-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Mass spectrum (ESI + ): m/z = 355, 357 [M + H] + 

(2) 1 -butyl-3-methyl-7-( 3-methyl-2-butene- 1 -yl)-8-bromoxanthine 
Mass spectrum (ESI + ): m/z = 369, 371 [M + H] + 

(3) l-(2-propyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 2. 1 1 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 

(4) l-(2-methylpropyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 2.46 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 

(5) l-(2-propene-l-yl)-3-methj !-7-t3-inethyl-2-butcne-l-yl)-8-bromoxanthine 
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Retention time: 1.55 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 
Mass spectrum (ESI + ): m/z = 353, 355 [M + H] + 

(6) l-(2-propyne-l-yl)-3-methyl-7-( 3-in.-lhyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 1.20 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 
Mass spectrum (ESI + ): m/z = 351, 353 [M + H] + 

(7) 1- (cyclopropy lm el hy 1 ) - 3 - m c 1 h y 1 - 7 - ( 3 - n i c l h y ] - 2 -b u l c n e- 1 -y 1 ) -8-bromoxanthine 
Retention time: 2. 19 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 
Mass spectrum (ESI + ): m/z = 367, 369 [M + H] + 

( 8 ) 1 -benzyl-3-methyl-7-( 3-methyl-2-butene- 1 -yl)-8-bromoxanthine 
Retention time: 2.40 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 
Mass spectrum (ESI + ): m/z = 403, 405 [M + H] + 

(9) l-(2-phenylethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 3.29 min (HPLC, Multosphere 100FBS, 50 mm, 50% acetonitrile) 

(10) l-(3-phenylpropyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention limc:'2.95 min (HPLC. Multosphere 1001 BS. 50 mm. 50% acetonitrile) 

(11) l-(2-hydr()xyethyl)-3-methyl-7-(3-methyl-2-butene-l-yi)-8-bromoxanthine 
Retention time: 2.35 min (HPLC, Multosphere 100FBS, 50 mm, 20% acetonitrile) 

(12) l-(2-methoxyethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 2.54 min (HPLC, Multosphere 100FBS, 50 mm, 30% acetonitrile) 

(13) l-(3-hydroxy propyl l-3-meth\ l-7-(3-methyl-2-butene- 1 -yl )-8-bromoxanthine 
Retention time: 2.52 min (HPLC, Multosphere 100FBS, 50 mm, 20% acetonitrile) 

(14) l-[2-(dimethylamino)ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 2.73 min (HPLC, Multosphere 100FBS, 50 mm, 5% acetonitrile) 

(15) l-[3-(dimethylamino)propyl]-3-methyl-7-(3-metliyl-2-butene-l-yl)-8-bromoxanthine 
Retention time: 2.79 min (HPLC, Multosphere 100FBS, 50 mm, 5% acetonitrile) 

(16) 1 -methyl-3-(cyclopropylmethyl)-7-benzylxanthine 
Perform with methyl iodide at room temperature 
Mass spectrum (ESI + ): m/z = 3 1 1 [M + H] + 

(17) l-methyl-3-ethyl-7-benzylxanthine 
Perform with methyl iodide at room temperature 

Example X 

l-benzyl-3-(tert.-butyloxycarbonylamino)-4-methylpiperidine 

prepared by the catalytic hydrogenation of l-benzyl-3-(tert.-butyloxycarbonylamino)-4-methylpyridinium bromide in methanol in the 
presence of platinum dioxide and at a hydrogen pressure of 4 bar. 
Mass spectrum (EI): m/z = 304 [M] + 

Example XI 

l-benzyl-3-(terl.-but\ lo\ycarbonylamino)-4-methylpyridinium bromide 

prepared by reacting 3-(tert.-butyloxycarbonylamino)-4-methylpyridine with benzyl bromide in toluene. 
Melting point: 200-20 1°C 

Preparation of the final compounds 
Example 1 

1 ,3-dimethyl-7-benzyl-8-(3-aminopyrrolidine- 1 -yl)-xanthine 

1 0057| A mixture of 200 mg 1 .3-dimelhyl-7-ben/yl-S-chloroxanthine. 420 mg 3-aminopyrrolidine dihydrochloride. 0.92 ml. 
triethylamine, and 2 mL dimethylfonnamide is stirred for 2 days at 50°C. The reaction mixture is diluted with 20 mL water and extracted 
two times each with 10 mL acetate. The organic phase is washed with saturated sodium chloride solution, dried, and concentrated. The 
residue is crystallized with diethyl ether / diisopropyl ether (1 : 1). The solid is vacuum-filtered and dried. 
Yield: 92 mg (40% of theoretical) 
Melting point: 150°C 

Mass spectrum (ESI + ): m/z = 355 [M + H] + 

R f value: 0.08 (silica gel, glacial acetic acid / methanol ' cone, aqueous ammonia 9 : 1 : 0.1 ) Similar to Example I . the follow ing 
compounds are obtained: 

( 1 ) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopyrrolidine- l-yl)-xanthine 
Melting point: 1 I9 C 

Mass spectrum (ESI + ): m/z = 333 [M + H] + 

R f value: 0.07 (silica gel, glacial acetic acid methanol cone, aqueous ammonia = 9 : 1 : 0.1) 
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(2) 1.3-dimelhy]-7-ben/yl-S-(3-aminopiperidine- 1-yl (-xanthine 
Mass spectrum (ESI + ): m/z = 369 [M + H] + 

R f value: 0.06 (silica gel, glacial acetic acid methanol cone, aqueous ammonia= 9 : 1 : 0. 1) 

(3) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-|(tnins-2-amin()-cyclohexyl)amino]-xanthine 
Mass spectrum (ESI + ): m/z = 361 [M + H] + 

(4) l,3-dimethyl-7-(3-methv]-2-butene- 1 -vl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 347 [M + H] + 

(5 ! 1 .3-dimethvl-7-( 3-metln , l-2-butene- l-vl l-N-l 4-aminopiperidine- l-vl l-xanthine 
Mass spectrum (ESI + ): m/z = 347 [M + H] + 

(6) ] .3-dimelhy 1-7-1 3-melh \ 1-2-bulene- 1-yl |-N-| ( cis-2-aminoc\ clohexy lamino |-\anthine 
Mass spectrum (ESI ): mz "361[M-H]~" 

(7) 1 ,3-dimethyl-7-(2-butyne-l-yl)-S-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 331 [M + H] + 

R f value: 0.08 (silica gel, glacial acetic acid / methanol / cone, aqueous ammonia = 9 : 1 : 0. 1) 

(8) l,3-dimethyl-7-[(l-cyclopentene- 1 -vl imethyl]-8-(3-ammopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 359 [M + H] + 

Rf value: 0.09 (silica gel, glacial acetic acid / methanol / cone, aqueous ammonia = 9 : 1 : 0.1) 

(9) 1 ,3-dimethy l-7-l 2-lhienylmelhyl )-S-( 3-aminopiperidine- 1 -yl l-xanthine 
Mass spectrum (ESI + ): m/z = 375 [M + H] + 

R, value: 0.08 (silica gel. glacial acetic acid methanol cone, aqueous ammonia 9: I : 0. 1 ) 

(10) l,3-dimethyl-7-(3-fluorobeivzyl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 387 [M + H] + 

Rf value: 0.08 (silica gel, glacial acetic acid / methanol / cone, aqueous ammonia = 9 : 1 : 0.1) 

(11) 1 ,3-dimethy l-7-( 2- lluorobcn/\ I l-N-l 3-aminopiperidine- 1 -yl (-xanthine 
Mass spectrum (ESI + ): m/z = 387 [M + H] + 

Rf value: 0.08 (silica gel, glacial acetic acid / methanol / cone, aqueous ammonia = 9 : 1 : 0.1) 

(12) 1 .3-d i methyl- 7-1 4- 11 in noben/y] l-S-( 3-aminopiperidine- i -yl l-xanthine 
Mass spectrum (ESI + ): m/z = 387 [M + H] + 

(13) l,3-dimethyl-7-(2-bulene-l-yl i-8-(3-aminopiperidme-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 333 [M + H] + 

( 14) l,3-bis-(cyclopropylmethyl)-7-ben/yl-S-( 3-aminopiperidine- l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 449 [M + H] + 

(15) 3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 333 [M + H] + 

(16) l-ethyl-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine- 1-yl (-xanthine 
Mass spectrum (ESI + ): m/z = 361 [M + H] + 

(17) 1 -propyl-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 
Mass spectrum (ES1 + ): m/z = 375 [M + H] + 

(18) I -butyl-3-methyl-7-(3-melhyl-2-butene-l-yl)-8-(3-aminopiperidine- 1-yl (-xanthine 
Mass spectrum (ESI + ): m/z = 389 [M + H] + 

( 19) l-(2-propyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 375 [M + H] + 

(20) l-(2-methylpropyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 389 [M + H] + 

(21) l-(2-propcnc- l-vl i-3-methvl-7-(3-melhvl-2-bulenc- 1 -yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 373 [M + H] + 

(22) l-(2-propyne- 1-yl )-3-nielhyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 371 [M + H] + 

(23) l-(cyclopi'opylmethyl i-3-niethyl-7-(3-methyl-2-butene-l-yl)-8-(3-ammopiperidine-l-yl)-xanthine 
Mass spectrum (KSI ): m/z = 387 [M + H] + 

(24) l-benzyl-3-methyl-7-( 3-meth_\ l-2-butene- 1 -y 1 l-S-( 3-aminopiperidine- 1 -yl l-xanthine 
Mass spectrum(ESI+): m/z = 423 [M + H] + 

(25) I -(2-phcnylethyl )-3-methy]-7-(3-methyl-2-butene- 1 -yl )-S-( 3-aminopiperidine- 1 -yl (-xanthine 
Mass spectrum (ESI + ): m/z = 437 [M + H] + 

(26) I -(3-phenylpropyl)-3-melhyl-7-(3-methyl-2-bulene- 1-yl )-8-(3-aminopiperidine- 1-yl (-xanthinc 
Mass spectrum (ESI + ): m/z = 45 1 [M + H] + 

(27) l-(2-hydroxyethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-vl)-xanthinc 
Mass spectrum (ESI + ): m/z = 377 [M + H] + 

(28) l-(2-methoxyethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-ammopiperidme-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 391 [M + H] + 

(29) l-(3-hydroxypropyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-amitiopiperidine- 1-yl (-xanthine 
Mass spectrum (I SI ): m z 391 [M - H]" 

(30) l-|2-(diiiKnhylainino(elhyl|-3-memyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI"): m/z = 404 [M + H] + 

(3 1 ) l-[3-(dimelh\ laniino)|M\ipyl|-3-nielhyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidme-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 418 [M + H] + 

(32) l-melhyl-3-(cyclopropylmelhyl l-7-ben/yl-S-( 3-aminopiperidine- 1-yl l-xanthine 
Mass spectrum (ESI + ): m/z = 409 [M + H] + 
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(33) l.3-dielhy]-74xm/y]-S-(3-aminopiperidine-l-yl Kxanthine 
Mass spectrum (ESI + ): m/z = 397 [M + H] + 

(34) l-methyl-3-ethyl-7-benzyl-8-(3-aminopiperidine-l-yl)-xanthine 

Mass spectrum (ESI + ): m/z = 383 [M + H] + 

(35) l,3-dimethyl-7-(3-me%l-2-butene-l-y])-8-[N-(2-arrunoethyl)-methylamino]-xanthine 

Mass spectrum (ESI + ): m/z = 321 [M + H] + 

Example 2 

(R)-l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidein-l-yl)-xanthine 

[0058] 980 mg (R)-l,3-dimemyl-7-(3-me%l-2-butene-l-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidine-l-yl]-xanthin in 12 mL 

methj lene chloride is mixed with 3 mL trifluoroacetic acid and stirred for 2 hours at room temperature. The mixture is then diluted with 

methylene chloride and adjusted with 1 M sodium hydroxide solution to an alkaline state. The organic phase is separated, dried, and 

concentrated to produce a dry substance. 

Yield: 680 mg (89% of theoretical) 

Mass spectrum (ESI + ): m/z = 347 [M + H] + 

Ri value: 0.20 (aluminum oxide, glacial acetic acid methanol 0:1) 
[0059] Similar to Example 2 the following compounds are obtained: 

(1) (S)-l,3-dime1hyl-7-(3-metliyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 347 [M + H] + 

(2) 1 ,3-dimethyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminohexahydroazepin- 1 -yl)-xanthine 
Mass spectrum (ESI + ): m/z = 361 [M + H] + 

(3) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(4-a]iiiii(ihexahydroazepin-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 361 [M + H] + 

(4) l,3-dimethyl-7-(3-methyl-2-butene-l-y l)-S-(cis-3-amino-c\ clohexy l )-xanthine hydrochloride 
The reaction was performed with hydrochloric acid. 

'H-NMR (400 MHz, 6 mg in 0.5 mL DMSO-d 6 , 30°C): Characteristic signals at 3.03 ppm (1H, m, H-l) and 
3.15ppm(lH, m, H-3) 

(5) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopropyl)-xanthine 
The reaction was performed with hydrochloric acid. 

Mass spectrum (ESI + ): m/z = 306 [M + H] + 

(6) l,3-dimethyl-7-(3-methj l-2-butene-l-yl)-8-(3-amino-4-methylpiperidine-l-yl)-xanthine 
Mass spectrum (ESI + ): m/z = 361 [M + H] + 

Example 3 

1.3-dimelhyl-7-(3-melhyl-2-bulene- 1-yl )-S-( 3-methylaminopiperidine-l-yI)-xanthine 

[0060] 154 mg 1 .3-dinielhyl-7-(3-methyl-2-butene-l-yl)-8-(3-airuiiopiperidine-l-yl)-xanthine and 0.032 mL aqueous formaldehyde 

solution (37 weight percent) in 0.5 mL methanol are mixed with 24 mg sodium boron hydride and stirred at room temperature. 

[0061] 0.01 mL formaldehy de solution and 10 mg sodium boron hydride are each added two times, and stirring is continued at room 

temperature. The reaction mixture is mixed with 1 M sodium hydroxide solution and extracted a number of times with acetate. The 

organic phases are combined, dried, and concentrated. The residue is purified by means of chromatography over an aluminum oxide 

column with acetate/methanol. 

Yield: 160 mg (25% of theoretical) 

Mass spectrum (ESI + ): m/z = 361 [M + H] + 

R, value: 0.80 (aluminum oxide, glacial acetic acid methanol 4:1) 
|llll(>2| Sinulai lo I \uinpk- v the following compound is obtained: 

(1) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-dimethylaminopiperidine-l-yl)-xantliine 
Mass spectrum (ESI + ): m/z = 375 [M + H] + 

R f value: 0.65 (aluminium oxide, methylene chloride / methanol = 100: 1) 
Example 4 

(S)-l .3-dimelhyl-7-(3-melhyl-2-butene- l-yl)-8- \ 3-|(2-cyanopyri'olidine- 1-ylcarbonylmethyl (amino |-piperidine- 1 -yl ! - 

prepared by reading the compound of Example I (4) with (S)-l-(bromoacetyl)-2-cyano-pyrrolidine in tetrahydrofuran in the presence of 

triethylamine at room temperature 

Melting point: 67-68°C 

Mass spectrum (ESI + ): m/z = 505 [M + Na] + 
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[0063] Similar to the above examples and the other methods disclosed in the literature, the following compounds may also be 
obtained: 

(1) 7-(3-methy l-2-butene- l-y 1 l-8-l 3-aminopiperidine-l-yl)-xanthine 

(2) l-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(3) 3-methyl-7-(3-melhyl-2-bulene- 1 -yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(4) l-ethyl-3-methy 1-7-1 3-meth_\ l-2-bulene- l-yl)-8-(3-aminopiperidinc- 1 -yl l-xanthinc 

(5) 1 -propyl-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(6) l-(2-propyl)-3-meth} l-7-( 3-meth\ l-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(7) l-butyl-3-meth} l-7-(3-memyl-2-butene-l-yl)-8-(3-anunopiperidine-l-yl)-xanthine 

(8) l-(2-butyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(9) l-(2-methylprop_\ 1 i-3-metln l-7-( 3-m ethyl- 2-butene-l-yl)-8-{3-aminopiperidine-l-yl)-xanthine 

(10) l-(2-propene-l-yi i-3-melhyl-7-( 3-methy 1-2-butene- 1 -yl)-8-(3-aminopiperidine- l-yl (-xanthine 

(11) 1 -(2-propyne- l-yl)-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(12) l-cycloprop\ Imeth} l-3-iuethyl-7-(3-meuiyl-2-butene-l-yl)-8-(3-amiiiopiperidine-l-yl)-xanthine 

(13) l-benzyl-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(14) l-(2-phenylethyl)-3-iiiethyl-7-(3-nieth\l-2-buteiie-l-\l)-S-(3-aniiii(ipiperidiiie-l-\l)-\aiithiiie 

(15) l-(2-hydroxyethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(16) 1 -(2-methoxyethyl)-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(17) l-(2-ethoxyelh\ 1 l-3-mcth} l-7-( 3-mcth} l-2-butcnc- l-yl 1-8-1 3-aminopiperidine- 1 -yl (-xanthine 

(18) l-[2-(diirieth\ laniiii(Oethyl]-3-metliyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidiiie- l-yl (-xanthine 

(19) 1 -| 2-(diethylamino lethyl |-3-melhy 1-7-1 3-mcth} 1-2-butene- 1 -yl 1-8-1 3-aminopiperidine- 1 -yl)- xanthine 

(20) l-[2-(pyrrolidine-l-yl)ethyl]-3-metliyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(21) 1 -| 2-(piperidine-l-yl lethyl |-3-meth> l-7-( 3-melhy 1-2-butene- 1 -yl)-8-( 3-aminopiperidine- l-yl (-xanthine 

(22) l-[2-0noipholme-4-yl)ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-ammopiperidine-l-yl)-xanthm 

(23) l-[2-(piperazine- l-yl)ethyl]-3-metliyl-7-(3-meth\ l-2-butene- 1 -yl )-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(24) l-[2-(4-meth\ l-pipera/ine- 1 -yl lethyl ]-3-methyl-7-(3-methyl-2-butene- 1 -yl l-S-( 3-aminopiperidine- 1 -yl (-xanthine 

(25) 1 -(3-hydroxypropyl)-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(26) l-(3-methoxypropyl)-3-metliyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(27) l-(3-ethoxyprop\ li-3-mcth} l-7-(3-meth\ l-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(28) l-|3-(dimeth\ laniiiici Ipropyi ]-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- l-yl)-xanthine 

(29) H3-(dicthylanmio>|Mopyl|-3-methyl-7-(3-methyl-2^ 

(30) I -|3-(pyrn)lidinc- l-yl (propyl ]-3-melhyl-7-( 3-meth\ 1-2-butene- 1 -yl i-8-( 3-aminopiperidine- 1 -yl l-xanthine 

(31) I -[3-(piperidine- 1 -yl)propyl |-3-methyl-7-(3-methyl-2-butene- 1 -yl)-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(32) I -|3-(morpholine-4-yl (propyl |-3-melhyi-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine- l-yl (-xanthine 

(33) l-|3-(piperazine-l-yl)pn)pyl]-3-inethyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(34) l-|3-(4-methyl-pipera/ine- l-yl ipropyl |-3-methyl-7-(3-methyl-2-butene- l-yl l-8-( 3-aminopiperidine- 1 -yl i-\anthine 

(35) 1 -(carboxymethyl)-3-methyl-7-( 3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(36) 1 -(mclhoxycarboin Imethyl l-3-melhyl-7-( 3-methyl-2-butene- 1 -yl 1-8-1 3-aminopiperidine- 1 -yl l-xanthine 

(37) l-(elho\\carbonylmeth\ I l-3-metln l-7-( 3-meth\ l-2-butene- 1 -yl l-8-( 3-aminopiperidine- 1 -y I (-xanthine 

(38) l-(2-carix)xyelhyl)-3-iiielhyl-7-(3-nielhyl-2-bulene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(39) l-[2-(melho\\ carbon\ I lethyl |-3-methyl-7-(3-meth\ l-2-butene- 1 -yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(40) l-[2-(clho\\ carbon\ I ieth\ I |-3-methy l-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine- l-yl (-xanthine 
(4 1 I 1 -laminocarbon} Imethyl l-3-meth} l-7-( 3-meth} l-2-butene- 1 -\ 1 1-8-( 3-aminopiperidine- i -yl l-\anthine 

(42) l-(methylaminocarbonylmethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(43) I -(dinicthyiaminocarbony Imethyl I- 5-meth} j-7-l 3-mcthy 1-2-butene- l-yl 1-8-1 3-aminopiperidine- 1 -yl (-xanthine 
(44 1 1 - (pyrrolidine- 1 -} l-carbon} Imeth} 1 1- 3-meth} l- 7 -i 3-meth} 1-2-butene- 1 -} 1 1-8-( 3-aminopiperidine- 1 -yl l-\anthine 

(45) l-(pipeiMne-l-yl-carbonylmethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xantlnne 

(46) I -(mor]iholinc-4-\ l-carbonylnicthy 1 )-3-mcthyl-7-( 3-niothy 1-2-britcnc- 1 -yl )-8-( 3-aini ncipiporid ino- 1 -yl (-xanthine 

(47) l-(cyanomethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(48 ) 1 -(2-cyanoelhyl )-3-melhy 1-7-1 3-methy 1-2-butene- 1 -yl l-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(49) l-methyl-3-ethyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(50) l-methyl-3-propyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(51) I -methyl-3-(2-propyl)-7-(3-methy 1-2-butene- l-yl )-8-(3-aminopiperidine- l-yl (-xanthine 

(52) l-methyl-3-butyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(53) l-melhyl-3-(2-butyl)-7-(3-methyl-2-bulene- l-yl i-8-( 3-aminopiperidine- l-yl (-xanthine 

( 54) 1 -meth} 1-3-1 2-methylprop} 1 1- 7-( 3-meth} 1-2-butene- 1 -} 1 1-8-( 3-amiiK ipiperidine- 1 -\ 1 l-\anthine 
(55 I 1 -meth} 1-3-1 2-propene- i -\ 1 1-7-( 3-meth} 1-2-butene- 1 -\ 1 1-8-( 3-aminopiperidine- 1 -\ 1 i- xanthine 

(56) l-methyl-3-( 2-propyne- l-yl)-7-(3-niethyl-2-butene-l-yl)-8-(3-aminopiperidine- l-yl (-xanthine 

(57) ! -methyl-3-c}cloprop} Imeth} l-7-( 3-methy 1-2-butene- 1 -yl l-8-( 3-aminopiperidine- 1 -yl l-xanthine 

(58) 1 -methyl-3-benzyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(59) l-nielhyl-3-(2-pheiiylethyl)-7-(3-iTiethyl-2-butene-l-yl)-8-(3-aniin()piperidine-l-yl)-xanthine 

(60) I -meth.} l-3-i 2-hydrox} ethyl l-7-( 3-methy 1-2-butene- 1 -yl l-8-( 3-aminopiperidine- l-yl l-xanthine 

(61) l-methyl-3-(2-methoxyethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aniin(ipiperidine- l-yl (-xanthine 

(62) l-methyl-3-(2-ethoxyelh} l i- 7 -! 3-methyl-2-butene-l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(63 ) 1 -methyl-3-[2-( dimethylamino)ethyl]-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 
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(64) l-mclhy]-3-|2-(dielhy]amiii())cthy]|-7-(3-mclhyl-2-bulcnc- 1 -yl)-8-( 3-aminopiperidine- 1-yl )- xanthine 
( 65 i ] -mothyl-3-|2-( pyrrolidine- i -yl (ethyl |-7-(3-niethy 1-2-butene- 1 -yl l-8-( 3-aminopiperidine- 1-\ I l-xanthine 

(66) l-methyl-3-|2-( piperidine- 1 -y I (ethyl |-7-i 3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(67) l-methy l-3-|2-(murpholin-4-y l)ethyl]-7-(3-methyl-2-butene-l-\ I i-8-i 3-aminopiperidine- l-yl)-xanthine 
(68 I ! -methy 1-3- 12-( pipera/ine- 1 -y l (ethyl |-7-( 3-methy 1-2-butene- 1 -yl l-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(69) l-methy]-3-|2-(4-nK-thyl-pipera/ine-l-y 1 lelhyl |-7-(3-methyl-2-butene- 1 -yl )-8-(3-aiiiiiriipiperidiiie- 1-yl (-xanthine 

(70) 1 -methy l-3-(3-hydroxypropy])-7-(3-meth\ 1-2-butene- l-yl)-8-(3-aminopiperidine- 1-yl (-xanthine 

(71 ) 1 -methy l-3-( 3-meth(ixy propy l l-7-( 3-methy 1-2-butene- i -y 1 1-8-( 3-aniinopiperidine- 1-yl (-xanthine 

(72) l-methyl-3-(3-ethoxypropyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-]-yl)-xanthine 

( 73 i 1 -methy]-3-|3-(dimethylamino ipropy 1 1-7-( 3-methy 1-2-butene- 1 -yl l-8-( 3-aniinopiperidine- l-y I l-xanthine 

(74) 1 -methyl-3-|3-(diethylamino ipropy 1 |-7-( 3-methy 1-2-butene- 1-yl l-8-( 3-aniinopiperidine- 1 -yl l-xanthine 

(75) l-methyl-3-[3-(pyrrolidme-l-yl)propyl]-7-(3-methyl-2-butene-l-yl)-8-(3-amiiiopiperidine-l-yl)-xaiithiiie 

(76) ] -methy 1-3- 1 3-( piperidine- l-y I (propyl |-7-( 3-methy 1-2-butene- 1 -yl (-8- ( 3-aminopiperidine- 1 -y 1 l-xanthine 

(77) l-methyl-3-[3-(morpholin-4-y l ipropy l |-7-(3-niethy 1-2-butene- l-y l)-8-(3-aminopiperidine-]-yl)-xanthine 

(78) l-methyl-3-[3-(pipera/ine- l-y I ipr(ipy l|-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

i 74 1 1 -methy 1-3- 1 3-1 4-melh\ l-pipera/ine- 1 -y 1 (propy 1 1-7-( i-methy 1-2-butene- 1 -yl l-8-( 3-aniinopiperidine- 1 -y I l-xanthine 

(80) l-methyl-3-(cai'boxymethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-]-y])-xanthine 

(81) l-methyl-3-(methoxycarbony Imethy 1 >-7-( 3-methy 1-2-butene- l-y l)-8-(3-aminopiperidine- 1-yl (-xanthine 

(82) l-iTielhyl-3-(ethoxy earbony Iniethy I i-7-(3-iiiethyl-2-butene-l-yl)-8-(3-aminopiperidine-l-y])-xanthine 

(83) l-methyl-3-(2-carboxyethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(84) l-me%l-3-[2-(meuioxycaAonyl)ethyl]-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(85) l-me%l-3-[2-(ethoxycarbonyl)ethyl|-7-(3-]7iethyl-2-butene-l-yl)-8-(3-aminopiperidme-l-y])-xanto 

(86) l-methyl-3-(aminocarbonylmethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aiiiiiKipiperidiiie-l-\i)-xanthine 

! 87 1 1 -methy l-3-( methy lam inoearbony I methy I i- 7 -( 3- methy 1-2-butene- 1 -y I i-8-i 3-aminopiperidine- 1-yl l-xanthine 

(88) l-methyl-3-(dimethylaminocaAonylmethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(89) 1 -methyl-3-(pyrrolidine- 1 y l-earbony Imethy 1 1-7-1 3-methy 1-2-butene- 1 -y l)-8-( 3-aminopiperidine- 1 -yl l-xanthine 

(90) l-methyl-3-(piperidine-l -yl-carbony Imethy 1 1-7-( 3-methy 1-2-butene- 1 -y 1 1-8-( 3-aminopiperidine- 1-yl )- xanthine 

(91) l-methyl-3-(morpholin-4-yl-carbonylmethyl)-7-(3-methyl-2-butene-l-yl l-8-( 3-aminopiperidine- l-y] (-xanthine 

(92) l-methyl-3-(cyanomethyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-y l l-xanthine 

(93 ) 1 -methy l-3-(2-cy anoethy 1 1-7-1 3-methy 1-2-butene- 1 -yl 1-8-1 3-aminopiperidine- 1 -yl l-xanthine 

(94) l,3,7-trimethyl-8-(3-aminopiperidine- 1 -yl)-xanthine 

(95) l,3-dimethyl-7-ethyl-8-| 3-aminopiperidine- 1 -yl)-xanthine 

(96) l,3-dimethyl-7-propyl-8-(3-aminopiperidine- 1 -yl)-xanthine 

(97) 1 .3-dimethy l-7-( 2-propy I i-8-i 3-aminopiperidine- 1 -yl l-xanthine 

(98) 1 , 3-dimethy l-7-butyl-8-(3-aminopiperidine- 1-yl l-xanthine 

(99) l,3-dimethyl-7-(2-butyl)-8-(3-aminopiperidine-l-yl)-xanthine 

(100) 13-dimethyl-7-(2-methylpropyl)-8-(3-aminopiperidine-l-yl)-xanthine 
1 1 11 1 i l.3-dimelh> l-"-pent> l-S-i 3-.miin.'pipeiidine- l-yh-xantliine 

(102) l,3-diirielhyl-7-(2-i7iethylbulyl)-8-(3-aminopiperidine-l-yl)-xanthine 

(103) l,3-dimethyl-7-(3-methylbutyl)-8-( 3-aminopiperidine- 1 -yl)-xanthine 

(104) l,3-dimethyl-7-(2.2-dimethy Ipropy 1 1-8-( 3-aminopiperidine- l-yl)-xanthine 

( 105) 1 . 3-dimethy l-7-eyelopropy Imethy l-8-( 3-aminopiperidine- 1-yl (-xanthine 

(106) 1,3-dimelhy l-7-| ( I -methy ley elopropy I Imethy 1 1-8-( 3-aminopiperidine-l-yl)-xanthine 

(107) 1. 3-dimethy l-7-| (2-methylcyclopropy I Imethy 1 |-8-(3-aminopiperidine-l-yl)-xanthine 

(108) 1.3-dimelhyl-7-eyel(4iuty Imethy l-8-( 3-aminopiperidine- l-y I l-xanthine 

( 1 09) 1 .3-dimethyl-7-ey elopenty Imethy l-8-( 3-aminopiperidine- 1 -yl l-xanthine 

(110) l,3-dimethyl-7-eyelohexy Imethy l-8-(3-airiinopiperidine- 1-yl (-xanthine 

(111) 1 .3-dimelhy l-7-| 2-(ey elopropy I (ethyl |-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(112) 1. 3-dimelhy l-7-(2-propene- 1-yl )-8-( 3-aminopiperidine- l-y I l-xanthine 

(113) i .3-dimethy 1-7-1 2-methy l-2-propene- l-y 1 1-8-( 3-aminopiperidine- 1 -y I l-xanthine 

(114) 1 .3-dimethy l-7-( 3-pheny l-2-propene- 1 -yl 1-8-1 3-aminopiperidine- 1 -y I l-xanthine 

(1 15) l,3-dimethyl-7-(2-butene-l-yl l-8-(3-aminopiperidine-l-yl)-xanthine 

(116) l,3-dimethyl-7-(4,4.4-trifluoro-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(117) l,3-dimethyl-7-(3-butene-l-yD-8-( 3-aminopiperidine- l-yl)-xanthine 

(118) 1 ,3-dimethyl-7-( 2-chloro-2-butene- 1 -yl )-8-( 3-aminopiperidine- l-yl)-xanthine 
(1 19) 1. 3-dimelhy l-7-(2-brome-2-butene- 1-yl 1-8-1 3-aminopiperidine- 1-yl (-xanthine 

( 1 20 ) 1 .3-dimethyl-7-( 3-chloro-2-butene-l -yl)-8-(3-aminopiperidine- l-yl)-xanthine 

(121) 1 ,3-dimethyl-7-(3-brom-2-butene- l-yl)-8-(3-aminopiperidine- l-yl)-xanthine 

(122) 1 ,3-dimethyl-7-(2-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- l-yl)-xanthine 

(123) l,3-dimethyl-7-(2.3-diiiiethyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(124) l,3-dimethyl-7-(3-trifluoromethyl-2-butene- 1 -y 1 .-S-. 3-aminopiperidine-l-yl)-xanthine 

(125) l,3-dimethyl-7-(3-methyl-3-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(126) l,3-dimethyl-7-[(2-methyl-l-cyclopentene-l-yl)methyl]-8-(3-aiTiiiiopiperidine- 1-yl (-xanthine 
I 1 27) 1 .3-dimelhy 1-7-1 I -eyelohexene- 1 -yl-melhyl l-8-( 3-aminopiperidine- i -yl (-xanthine 

(128) l,3-dimethyl-7-[2-( 1-cyclopentene- 1 -yl lethyl |-8-( 3-aminopiperidine- 1-yl l-xanthine 

(129) 1.3-diniethyl-7-(2-propyne-l-yl)-8-(3-aininopiperidine-l-yl)-xanthine 
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(130) 1.3-dimcthyl-7-(3-bulyjic-l-yl)-S-(3-amijKipipcriJinc-l-yl)-xaiilhinc 
( 1 3 1 ) 1 .3-dimelhy]-7-(4-lluoroben/y] i-8-(3-aminopiperidine- 1 -\ I i-xanthine 

(132) 1 J-dimelhy]-7-(2-chloroben/yl )-8-(3-aminopiperidine- 1 -yl (-xanthine 

(133) 1.3-dimethyl-7-(3-chlorobenzyl l-8-(3-aminopiperidine-l-yl)-xanthine 
( ] 34 ) i .3-dimelhy 1-7-1 4-chloroben/y 1 l-8-(3-ami nop iperidi no- 1 -yl )-\an!hine 

( 1 35) I J-dimclhyl-7-l 2-bromolxMi/yl)-8-(3-aminopiperidine- 1 -y 1 i-\anthine 

(136) l,3-dimethyl-7-(3-bromoben/yl l-8-(3-aminopiperidine-l-yl)-xanthine 
! 1 37) i J-dimtfthyl-7-(4-bromobcn/yl )-8-(3-aminopipcridinc- 1 -yl i-xanthinc 
(138) 1.3-dimeth; l-7-(2-methylbenzyl)-8-(3-aminopiperkline- 1 -yl)-xanthine 
! 1 39 ) i J-dimclhyl-7-l 3-melhy lbcn/_\ I )-8-( 3-amin«pipcridinc- l-yl )-xanthinc 

( 1 40) i .3-dimcthyl-7-(4-melhylben/yl )-8-( 3-uminopipcridinc- l-yl (-xanthine 

(141) 1 ,3-dimethyl-7-(2-methoxybenzyl)-8-(3-aminopiperidine- 1 -yl)-xanlhine 
( 1 42 ! 1 .3-dijncthy l-7-i 3-mclhoxy ben/y I )-8-( 3-aminopipcridinc- 1 -yl )-xanthinc 

( 1 43) 1 ,3-dimethyl-7-(4-methoxybenzyl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(144) l,3-dimethyl-7-(2-phenylethyl)-8-(3-aminopiperidine-l-yl)-xanthitie 

(145) 1 .3-dimethy 1-7-1 3-phcnylpn>p\ I i-X-t 3-aminopiperidinc- 1 -yl (-xanthine 

(146) 1 ,3-dimelhyl-7-(2-lurany Imcthyl )-8-( 3-aminopipcridinc- 1 -y I I- xanthine 

(147) 1 ,3-dimcthyl-7-( 3-furanylmelriyl )-8-(3-aminopipcridinc- l-y l l-xanthinc 
( 148 ! 1 .3-dimcthy l-7-( 3-thicny Imcth} I )-S-( 3-amiii(ipipci idinc- l-yl )-\anthinc 

( 1 49) 1 ,3-dimethyl-7-( 3-methyl-2-butene- 1 -yl )-8-( 3-methylaminopiperidine- 1 -yl)-xanthine 
( 150) i .3-dimcthy I- 7 -! 3-mcthy l-2-butcnc- 1 -y I )-S-( 3-cthy lamincipipci idinc- 1 -y I )-\anthinc 
! I 5 I ! 1 .3-dimcthy l-7-( 3-mcthy l-2-butcnc- l-yl )-S-( 3-dimcth_\ lamincipipciidinc- l-yl )-\anthinc 

(152) l.3-dinicthyl-7-(3-nicthyl-2-biitcnc-l-yl)-S-(3-dicthylamin(ipipcridinc-l-yl)-\anthinc 

( 1 53) 1 .3-d imcth). 1-7-1 3-mcthy 1-2-bntcnc- 1 -y I )-S- \ 3-| ( 2-h\ dn i\\ cthy I lamino |-pipcridinc- l-yl ! -xanthine 

(154) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-;3-|N-nicthy]-N-(2-hydni\ycthy])-aniiii(i|-pi|xaidiiic-]-y]:-xaiithiiic 

(155) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-{3-[(3-hydioxypropyl )amino|-piperidine-l-\ I ; -xanthine 

(156) 1 .3-dimcthy 1-7-1 3-mcthy ]-2-butcnc- 1 -yl l-S-J 3-| N-mcthy l-N-( 3-hydn .\ypn>pyl l-amino |-piperidinc- l-yl (-xanthine 

(157) 1 ,3-dimethyl-7-(3-methyl-2-butene-l-yr)-8-{3-|(carboxymethyl (amino Ipiperidine- l-yl | -xanthine 

(158) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-{3-[(methoxycarbony Imcthy lamino |-pipcridinc- l-yl ! -xanthine 

(159) lp-dimethyl-7-(3-methyl-2-butene-l-yr)-8-[3-[(ethoxycarbonylmethyl)amino]-piperidme- l-yl; -xanthine 

(160) 13-dimeAyl-7-(3-methyl-2-butene-l-yl)-8-{3-[N-methyl-N-(methoxycarbonylme%l)-amino] 
piperidine- 1 -yl} -xanthine 

(161) 1 ,3-dimethyl-7-(3-methyl-2-butene-l -yl)-8- {3-[N-methyl-N-(ethoxycarbonylmethyl)-amino]- 
piperidine- 1 -yl} -xanthine 

(162) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-{3-[(2-carboxyethyl)amino]piperidine-l-yl}-xanthine 

( 1 63 ) 1 .3-dimcthy l-7-( 3-mcthy ]-2-butcnc- 1 -yl )-8-( 3- 1 [ (2-(methoxycarbonyl)ethyl |-aminoj -piperidine- 1 -yl)-xanthine 

(164) l,3-dimethyl-7-(3-methyl-2-butene-]-yl)-S-(3- ;(2-(ethoxycarbonyl)ethyl)amino}-piperidine-l-yl)-xanthine 

(165) 13-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-{N-methyl-N-(2-(methoxycaib(Hwl)-ethyU 
piperidine- 1 -yl)-xanthine 

(166) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3- {N-methyl-N-(2-(ethoxycarbonyl)-ethyl)-amino} - 
piperidine- 1 -yl)-xanthine 

(167) 1 3-dimetliyl-7-(3-metliyl-2-butenc-l-yl)-8-{3-|(aiTiin(icarb(inyhncthy)ainino|-piperidine- l-yl (-xanthine 

(168) 1. 3-dimetliyl-7-(3-methyl-2-butene-l-yl)-8-{3-|(methylaminocarbonylmethyl)-amino]piperidme- l-yl} -xanthine 

(169) 1 .3-dimethyl-7-(3-methyl-2-butene- 1 -yl )-8- {3-|(dimethylaminocarbony Imcthy I l-amino |-piperidine- 1 -yl ! -xanthine 

(170) l.3-dimethyl-7-(3-melhyl-2-butene-l-yl)-8- ;3-| (cthy laminocarbony Imcthy I )-amino |-pipcridine- l-yl} -xanthine 

(171) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8- (3-|(dicthy laminoearbonymethyl)-amino]-piperidine-l-yl}-xanthine 

(172) 1 , 3-dimcthy 1-7-1 3-mcthy 1-2-bntcnc- 1 -yl)-8- ;3-| (pyrnd idinc- 1 -ylcarbony Imcthy I )-amino|- 
piperidine-l-yl | -xanthine 

(173) l,3-dimethyl-7-(3-methyl-2-butcnc-l-yl)-8- ;3-|(2-cyanopyrrolidine-l-yl-carbonylmethyl)amino]- 
piperidine- 1 -yl} -xanthine 

( 174) 1 .3-diniclhy l-7-(3-mcthyl-2-butcnc- 1 -yl )-8- J3-| (4-cyati(ithiax<iliditic-3-ylcarb<inylmcthy I lamitio |-pipcridino- 1 -yl ( -xanthine 

(175) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8- ;3-|(2-aminocai'bonylpyrrolidine-l-ylcarbonylmcthy lamino |-pipcridine- l-yl |- 
xanthine 

(176) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8- ;3-|(2-carboxypyrrolidine-l -ylcarbony Imcthy 1 (amino | - 
piperidine- 1 -yl} -xanthine 

(177) l,3-dimethyl-7-(3-methyl-2-butene-l-yl )-8- ; 3-| ( 2-mcthoxycarbonylpyrrolidine- 1 -ylcarbony Imcthy I lamino Ipiperidine- 1 -yl | - 
xanthine 

(178) l,3-dimefliyl-7-(3-methyl-2-butene-l-yl)-8- J3-[(piperidine- 1 -ylciirhniylmcthyl i-amino (-piperidine- 1 -yl ; -xanthine 

(179) l^-dimethyl-7-(3-methyl-2-butene-l-yl)-8-{3-[(morpholine-4-ylcarbonylmethyl)-amino]- 
piperidine- 1 -yl} -xanthine 
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(180) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(2-methyl-3-aminopiperidine-l-yl)-xanthine 

(181) i .3-dimelhyl-7-(3-melhy l-2-bulene- 1 -y])-8-( 3-methyl-3-aminopiperidine- 1- \ ! I- xanthine 

(182) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(4-methyl-3-aminopiperidine-l-yl)-xanthine 

(1 83) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-( 5-methyl-3-aminopiperidine- l-yl)-xanthine 
( I 84 i i .3-dimelhy 1-7-1 3-melhyl-2-biilene- ] - \ ])-8-( 6-methyl-3-aminopiperidinc- 1-yl I- xanthine 

(185) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(2-amino-8-aza-bicyclo [3.2.1] oct-8-yl)-xanthine 

(186) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(6-amino-2-aza-bicyclo[2.2.2]oct-2-yl)-xanthine 

(187) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-amino-cyclopcnlyl)-xaiUhiiic 

(188) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-methylamino-cyclohexyl)-xanthine 

(189) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-ethylamino-cyclohexyl)-xanthine 

(190) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(3-dimethylaiiiiiio-cyclo'hcx>l)-xanthiiic 

(191) 1 ,3-dimethyl-7-(3-methyl-2-butene-l -yl)-8-(3-diethylamino-cyclohexyl)-xanthine 

(192) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(4-amino-cyclohexyl)-xanthine 

( 193) 1 .3-dimethyl-7-(3-methyl-2-butene- 1-yl )-8-| ( 3-am i n< >-eye lohexy I mirrinoxanthine 

(194) 1.3-dii7KHhy]-7-(3-]7iclhy]-2-butene-l-yl)-8-[(2-amino-cyclopentyl)amino]-xanthine 

(195) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[(3-amino-cyclopentyl)amino]-xanthine 

(196) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-|(2-amino-cyclobutyl)amino]-xanthine 

(197) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-[(3-amino-cyclobutyl)amino]-xanthine 

( ) 98 i | .3-dimelh\ 1-7-1 3-mcth_\ 1-2-btitcnc- 1 -\ I )-S-| ( 2-amini i-cyclopropy I lainino |-xanthinc 

(200) l-[2-(3-fluoro-4-hydro\yphon\ ])-clh\ ] |-3-mclhy ]-7-(3-mcthy l-2-butcnc-l-y ] )-8-(3-aminopiperidine- 1-yl (-xanthine 

(201 ) l-|2-(4-mclhoxyphcjiyl)-clhyl |-3-]iiclhyl-7-(3-iiiclhy l-2-bulcnc- 1-\ I )-S-( 3-aminopiporidino- 1 -yl)-xanthine 

(202) l-[2-(4-ethoxyphenyl)-clhyl|-3-]iiclhyl-7-(3-mcthyl-2-butcnc-l-yl)-8-(3-aminopiperid 

(203) l-(2-!4-|(carboxymethyl>o\y|-phenyl;-elhyl>^ yl)-xanlhino 

(204) l-(2- !4-|(mclhoxycai'bonyl)mclhyl()xy|-phcnyl! -ethyl )-3-mclhyl-7-(3-mclhyl-2-butenc- 1 -yl)- 
8-(3-aminopiperidine- 1 -yl)-xanthine 

(205) l-[2-(3-hydi'oxyphenyl)-ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(206) l-[2-(2-fluoro-5-hydro\yphen\ I >-elh\ I |-3-mclh\ 1-7-1 3-niclh\ l-2-bulcnc- 1 -y 1 1-8-( 3-aniiniipiperidine- 1 -yl )-xanlhine 

(207) l-[2-(3-methoxyphenyl)-ethyl]-3-methyl-7-(3-iTiethyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(208) l-{2-[3-(carboxymethyloxy)-phenyl]-ethyl) -3-methyl-7-(3-methyl-2-bulene- 1 -yl |-8-( 3-aminopiperidine- 1 yl)-xanthine 

(209) l-(2-{3-[(ethoxycarbonyl)methyloxy]-phenyl}-ethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-an^ 
xanthine 

(210) l-[2-(2-hydroxyphenyl)-ethyl]-3-methyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(211) 1 -[2-(2-methoxyphenyl)-ethy 1 ]-3-methyl-7-(3-methyl-2-butene- 1 -yl )-8-(3-aminopiperidine- 1 -yl)-xanthine 

(212) l-{2-[2-(carboxymethyloxy)-phenyl]-ethyl}-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-lyl)-xanthine 

(213) 1 -(2- {2- [(methoxycarbonyl)methyloxy]-phenyl } -ethyl)-3-methyl-7-(3-methyl-2-butene- 1 -yl)- 
8-(3-aminopiperidine- 1 -yl)-xanthine 

(214) l-[2-(4-methyl-phenyl)-ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(215) l-[2-(4-hydroxymclh\ ]-phcn\ I i-elhyl ]-3-methyl-7-(3-methyl-2-butene- 1 -yl l-8-i 3-aminopiperidine- 1 -yl (-xanthine 

(216) l-|2-(4-earb(ixypheiiyl)-elh\ I |-3-nielh\ l-7-( 3-nielhyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(217) 1 - ; 2-| 4-( mclho\ycarl'» >ny I i-plionyl |-olhy I : -3-mclhy 1-7-1 3-mclhyl-2-bulcnc- 1 -y I i-S-i 3-aminopipcridinc- 1 -yl (-xanthine 

(218) l-{2-[4-(carboxymelhyl (-phenyl |-ethyl( -3-methyl-7-( 3-nielh\ l-2-biilene- 1 -\ I )-S-( 3-aniiiKipiperidine- 1-yl )-xanlhine 

(219) l-(2-!4-|(iTielh()xyearix)ny])methy]]-phenyl:-ethyl)-3-methyl-7-(3-methyl-2-butene-l-yl)-8- 
(3-aminopiperidine- 1 -yl)-xanthine 

(220) l-{2-[4-(2-carboxyethyl)-phenyl]-ethyl}-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(221) l-(2-{4-[2-(methoxycarbonyl)-ethyl|-phenyl!-elhyl)-3-nielhyl-7-(3-me%l-2-butene-l-yl)-8-(3-aminopiperidm 
xanthine 

(222) l-[2-(3-methyl/phenyl)-ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-ammopiperidine-l-yl)-xaiithme 

(223) l-|2-(3-carbo\yphen \ I i-elhyl |-3-melh\ l-7-( 3-melh \ l-2-bulene- 1-yl )-S-( 3-aminopiperidine- 1 -y I (-xanthine 

(224) 1 - ; 2-| 3-(ethoxyeai'b(Ui\ I )-phen\ I |-ethy 1 ; -3-mclhy l-7-l 3-mclhy 1-2-bulcnc- 1 -yl )-8-( 3-aminopipcridinc- 1 -yl (-xanthine 

(225) I - [2-|3-(carboxymcth \ I i-phcnyl |-eth\ 1 ! -3-mcthy l-7-( 3-mclhy l-2-bntcne- 1 -\ I )-S-( 3-aminopipcridinc- 1 -yl (-xanthine 
( 226 ) I -(2- 1 3- 1 ( mcthoxycarbony I imcthy I |-phcn\ : I -ethyl )-3-mcth_\ 1-7-1 3-mcth_\ 1-2-bulcnc- i -yl )-S- 
(3-aminopiperidine- 1 -yl)-xanthine 

(227) l-{2-[3-(2-carboxyethyl)-phenyl]-ethyl}-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(228) l-(2-{3-[2-(methoxycarbonyl)-ethyl ]-phenyl ! -cthyl)-3-methyl-7-(3-methyl-2-butene-l-yl)- 
8-(3-aminopiperidine- 1 -yl)-xanthine 
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(229) l-[2-(2-melh\ 1-phenyl (-ethyl |-3-incthyl-7-(3-methyl-2-binene-l-yl)-8-(3-aniinopi|x-ridine-l-yl)-xantliine 

(230) l-|2-(2-earboxyphenyl l-ethyl |-3-mclhy]-7-( 3-mcthyl-2-bulcnc- 1-\ l)-8-( 3-aminopiperidine- 1 -\ 1 (-xanthine 

(23 1 ) ]-(2-|2-( mcthox) earbonyl (-phenyl |-ethyl i-3-melhyl-7-( 3-methy l-2-bulcnc- 1 -\ 1 i-8-t 3-aminopiperidine- 1 -\ I (-xanthine 

(232 ) I - | 2-(4-Huorophtfnyl l-clhyl |-3-melh\ l-7-(3-melhy 1-2-butene- 1 -y i )-S-( 3-ami nop i peri dine- l-yl (-xanthine 

(233) l-[2-(4-ehlorophenyl l-elhyl |-3-melhyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- l-yl (-xanthine 

(234) l-[2-(4-bromophenyl >-eth\ 1 |-3-meth\ l-7-(3-niethyl-2-butene-l-yl)-8-(3-aminopiperidine- l-yl (-xanthine 
1 235) l-|2-(4-eyanopheny I l-ethyl |-3-methyl-7-(3-melhy 1-2-butene- 1 -yl l-S-( 3-aminopiperidine- 1-y ! (-xanthine 

(236) ! -|2-(4-trinuoromethox\ phenyl l-elhy I |-3-methy ■ 1-7-1 3-methy 1-2-butene- l-yl i-N-( 3-aminopiperidine- 1 -yl (-xanthine 

( 237 ) l-|2-(4-methy]sullanylpheny 1 l-elhy I |-3-meth_\ l-7-( 3-mclliy l-2-bntene- 1 -yl 1-8-1 3-aminopipcridino- 1 -yl i-xanthine 

(238) l-|2-(4-melhylsullhiy]pheny I l-ethy l |-3-methyl-7-(3-methyl-2-biiteiie- 1 -yl)-8-(3-aiiiiiiopiperidiiie- 1 -> l)-xaiithiiie 

(239) l-[2-(4-methylsullbn\ Ipheny 1 i-elhyl]-3-methyl-7-(3-methyl-2-butene-]-y])-8-(3-aminopiperidine-]-yl)-xanthine 

(240) ]-|2-(4-triniioromethy l-phenyl l-ethy l |-3-methyl-7-(3-methyl-2-butene- l-yl)-8-( 3-aminopiperidine- l-yl (-xanthine 

(241) l-[2-(4-aminophenyl l-ethyl |-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(242) l-(2- 14-| ( mclJiy Icarbony I (amino |-phenyl ; -ethyl >-3-methyl-7-(3-methy 1-2-butene- 1 -yl)-8-( 3-aminopiperidine- 1 -yl)-xanlhine 

(243) 1 -(2- ; 4-| ( niclhy Isullonx I (ami no plicny I ; -clhv I (-3-mclliy l-7-( 3-mcthy 1-2-butcjic- 1 -y l)-8-(3-aniiin)piporidinc- 1 -y l )-xanlliinc 

(244) l-[2-(3-nitro-phenyl)-ethyl]-3-metliyl-7-(3-methyl-2-biitene-l-\ I >-N-( 3-aminopiperidine- l-y 1 (-xanthine 

( 245 ; !-; 2-|4-(aminocarh< my I l-pheny I |-ethyl ; -3-meth_\ 1-"-! 3-methy 1-2-butene- I -yl l-N-( 3-aminopiperidine- 1 -yl (-xanthine 

i 246 1 I - J2-|4-( melhy laminoearbony I l-pheny I |-ethyl ; - 3-methy ■ 1-7-1 3-methy 1-2-butene- 1 -yl i-8-( 3-aminopiperidine- 1-_\ 1 (-xanthine 

(247) I - |2-|4-(dimethy laminocarbonyl l-phenyl]-ethyl}-3-methyl-7-(3-methyl-2-butene-l-yl)- 
8-(3-aminopiperidine- 1 -yl)-xanthine 

(248) 1 - J2-| 4-1 aminosulli >ny i (-phenyl |-elhyl : -3-methy l-7-( 3-methy 1-2-butene- 1 -yl i-S-( 3-aminopiperidine- 1 -yl)-xanthino 

(249) l-{2-[4-(methylaminosulfonyl)-phenyl]-ethyl}-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-b^ 

(250) l-!2-|4-(dimethylaminoMiH'onyl (-phenyl ]-ethyl ! -3-methyl-7-(3-methyl-2-butene- 1 -yl)- 
8-(3-aminopiperidine- 1 -yl)-xanthine 

(251) l-(3-carboxy propy I l-3-methyl-7-(3-methyl-2-bntene- 1 -yl l-8-( 3-aminopiperidine- 1 -yl (-xanthine 

(252) l-[3-(methoxycarbonyl)-propyl]-3-methyl-7-(3-methy l-2-butene-l-yl i-8-( 3-aminopiperidine- 1 -y] (-xanthine 

(253) l-[3-(e(hoxyearbon\ 1 (-propyl |-3-methyl-7-(3-methyl-2-butene- l-yl l-8-( 3-aminopiperidine- l-yl (-xanthine 

(254) l-[2-(34-dimethyl-phenyl)-ethyl]-3-methyl-7-(3-methyl-2-butene-l-^^ 

(255) l-[2-(2-fluoro-5-chloropheiiy l i-ethyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-ammopiperidine-l-y])-xanthine 

(256) l-[2-(3,5-dimethoxyphenyl (-ethyl |-3-methyl-7-(3-m^ 

(257) l-[2-(naphthalene-2-yl)-ethyl]-3-methyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(258) l-[2-(pyridine-3-yl (-ethyl |-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidme4-yl)-xan1hine 

(259) l-[4-phenylbutyl]-3-methyl-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-y])-xanthine 

(260) l-methyl-3-(3-phenylpiopyl)-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-y])-xanthine 

(261) l-methyl-3-(3-carboxypropyl)-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminopiperidine- 1 -yl)-xanthine 

(262) l-methyl-3-[3-(methoxycarbonj 1 i-|M(ipyl|-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(263) l-methyl-3-|3-(ethoxycarbonyl l-piopyl]-7-(3-methyl-2-butene-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine 

(264) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-amino- 1 -methylprop- 1 -yl)-xanthine 

(265) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-amino- 1 , 1 -dimethyl-prop- 1 -yl)-xanthine 

(266) l,3-dimethyl-7-(3-methyl-2-buteiie-l-yl)-8-(3-amino-l-methyl-biit-l-yl)-xarithine 

(267) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[l-(2-aiTiino-ethyl i-eyelopropyl]-xanthine 

(268) l.3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-| 1 -(aminomethyl)-eyelopentylmethyl]-xanthine 

(269) 1. 3-d in tell !\ l-7-i 3-methy 1-2-butene- 1 -\ 1 1-8- 1 2-(aminomethyl l-cyclopropyl]-xanthine 

(270) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[2-(aminomethyl)-cyclopentyl]-xantliine 

(271) l,3-dimethyl-7-( 3-methy l-2-bnlene- 1 -yl >-8-(2-ammo-eyelopropylmethyl)-xanthine 

(272) 1.3-dimethyl-7-(3-methyl-2-butene- 1 -yl l-8-[( piperidine-3-yl)methyl [-xanthine 

(273) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[2-(pyrrolidine-2-yl)-ethyl]-xanthine 

(274) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-[N-(2-amino-ethyl)-N-ethyl-amino]-xanthine 

( 275 i 1 .3-di methyl- 7-1 3-methy 1-2-butene- 1 -yl 1-8- 1 N-( 2-amino-eth\ 1 l-N-isopropy lam i no |-xanthine 

(276) 1.3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-aiTiino-ethyl)-N-eyelopropyl amino | -xanthine 

(277) 1.3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-amino-ethyl)-N-cyclopropylmethylamino|-xanthine 

(278) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-amino-ethyl)-N-phenylamino]-xanthine 

(279) 1 ,3-dimethyl-7-( 3-methyl-2-butene- 1 -yl )-8- [N-( 2-amino-ethyl)-N-benzylamino]-xanthine 

( 280 ) 1 .3-dimethyl-7-( 3-methyl-2-butene- 1 -yl)-8-[N-(2-amino- 1 -methyl-ethyl)-N-methylamino]-xanthine 
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(281) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-[N-(2-aminoprop- l-yl)-N-methylamino]-xanthine 

(282) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-amino-lMiie%l-prop-l-yl)-N-methylamino]-xanthine 

(283) l,3-dime%l-7-(3-methyl-2-butene-l-yl)-8-^ 

(284) 1 ,3-dimethyl-7-( 3-methyl-2-butene- 1 -yl)-8-[N-( 1 -aminocyclopropylmethyl)-N-methylamino]-xanthine 

(285) 13-dimethyl-7-(3-methyl-2-butene-l-yl)-8-[N-(2-amino-cyclopropyl)-N-methylamino]-xanthine 

(286) l,3-dimethyl-7-(3-methy]-2-bulcjic-l-yl)-8-[N-(2-amino-cyclobuty])-N-methylamino]-xanthine 

(287) l,3-dimethyl-7-(3-methyl-2-butene- 1 -yl )-8-| N-( 2-amino-cyclopenlyl l-N-methylamino]-xanthine 

(288) l3-dimethyl-7-(3-me1hyl-2-butene-l-yl)-8-[N-(2-aminocyclohexyl)-N-methylamino]-xanthine 

(289) l,3-dime1hyl-7-(3-me1hyl-2-butene-l-yl)-8-[N-(pym)lidine-2-yl)methy]]-N-methylamino]-xan 

(290) U-dimethyl-7-(3-methyl-2-butene-l^ 

(291) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-[N-(piperidine-3-yl)-N-methylamino]-xanthine 

Example 4 

Coated tablets containing 75 mg active ingredient 



1 coated table C( 
Active ingredient 
Calcium phosphate 
Cornstarch 
Polyvinylpyrrolidone 
I lydroxypropylmelhylcellulose 
Magnesium stearate 



75.0 rr 
93.0 ir 
35.5 ir 



Preparation 

[0064] The active substance is mixed with calcium phosphate, cornstarch, polyvinylpyrrolidone, hydroxy propy Imetln Icellulose. and 
hall' of the indicated quantity of magnesium stearate. Tablets having a diameter of approximately 13 mm are prepared on a tabletting 
machine: these tablets are rubbed through a screen ha\ ing a 1.5 mm screen opening and mixed u ith the remaining amount of magnesium 
stearate. This granulate is compressed into tablets having the desired shape on the tabletting machine. 
Core weight: 230 mg 
Die: 9 mm, curved 

[0065] The coated-tablet cores prepared in this manner are coated with a film that mainly consists of hydroxypropylmefhylcellulose. 
The finished coated tablets are polished u ith beeswax. 
Coated tablet weight: 245 mg 



Example 5 

Tablets containing 100 mg active ingredient 



Composition 

1 tablet contains: 



Acli\ e ingredient 100.0 mg 

Lactose 0.0 mg 

Cornstarch 4.0 mg 

Polyvinylpyrrolidone 4.0 mg 

Magnesium stearate 2.0 mg 



220.0 mg 

Preparation method 



[0066] The active ingredient, lactose, and starch are mixed and uniformly moistened with an aqueous solution of 
polyvinylpyrrolidone. After the moist mass has been screened (2.0 mm mesh opening) and dried in a tray dryer at 50°C, the screening is 
repeated (1.5 mm mesh opening), and the lubricant is mixed in. A ready-to-compress mixture is processed into tablets. 
Tablet weight: 220 mg 

Diameter: 10 mm, biplanar with facet on both sides and a score line on one side. 
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Example 6 

Tablets containing 150 mg active ingredient 
Composition 

1 tablet contains: 



Active ingredient 150.0 mg 

Lactose powder 89.0 mg 

Cornstarch 40.0 mg 

Colloidal silica gel acid 10.0 mg 

Polyvinylpyrrolidone 10.0 mg 

Magnesium stearate 1.0 mg 



300.0 mg 

10067 1 The active ingredient mixed u i ill lactose, cornstarch, and silicic acid is moistened with a 20% aqueous polyvinylpyrrolidone 
solution and forced through a screen ha\ing a 1.5 mm mesh opening. 

|0068| The granulate, which is dried at 45 C. once again is rubbed through the same screen and mixed with the stated quantity of 
magnesium stearate. Tablets are pressed out of the mixture. 
Tablet weight: 300 mg 
Die: 10 mm, flat 

Example 7 

Hard gelatin capsules with 150 mg active ingredient 

1 capsule contains: 



Active ingredient 1 50.0 mg 

Cornstarch, dried approx. 180.0 mg 

Lactose powder. approx. 87.0 mg 

Magnesium stearate 3.0 ma 

approx. 420.0 mg 

[0069] The active ingredient is mixed with the excipients, forced through a screen having a 0.75 mm mesh opening, and mixed in a 



suitable apparatus until a homogeneous condition is achie\ ed. The linal mixture is filled into size-1 hard gelatin capsules. 
Capsule contents: approx. 320 mg 
Capsule shell: Hard gelatin capsule size 1. 



1 suppository contains: 

Active ingredient 
Polyethylene glycol 1500 
Polyethylene glycol 6000 
Polyoxyethylene sorbitan 



Suppositories containing 150 mg active ingredien 



150.0 mg 
550.0 mg 
460.0 mg 
840.0 mg 
2000.0 mg 



[0070] After the suppository material has been melted, the a> 
melt is poured into precooled molds. 



e ingredient is homogeneously incorporated into the melt, and the 
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Example 9 

Suspension containing 50 mg active ingredient 

[0071] 1 00 mL suspension contains: 

Ac! is c ingredient 1.00 g 

Carboxymethylcellulose Na sail 0.10 g 

p-hydroxybenzoic acid methyl ester 0.05 g 

p-hydroxybenzoic acid propyl ester 0.01 g 

Sucrose 10.00 g 

Glycerin 5.00 g 

Sorbitol solution 70% 20.00 g 

Fragrance 0.30 g 

Water, dist. to make 1 00 mL 

[0072] Distilled water is heated to 70°C. In it, while stirring, p-hydroxybenzoic acid methyl ester and propyl ester as well as glycerin 
and carboxymethylcellulose sodium salt are dissolved. The mixture is cooled to room temperature, and while stirring the active 
ingredient is added and dispersed to a homogeneous condition. After the sugar, the sorbitol solution, and the fragrance have been added 
and dissolved, the suspension is evacuated while stirring to remove any air that may be present. 
5 ml. suspension contains 50 ma active ingredient. 

Example 10 
Ampoules containing 10 mg active ingredient 
Composition 

Active ingredient 10.0 mg 

0.01 n hydrochloric acid u ilh Miff, qiianl. 

double-dist. water to make 2.0 ml . 

Preparation 

[0073] The active substance is dissolved in the required quantity of 0.01 n HC1. adjusted to an isotonic condition wilh sodium chloride, 
sterile- filtered, and filled into 2 mL ampoules. 

Example 1 1 
Ampoules containing 5n mg active ingredient 
Composition 

Active ingredient 50.0 mg 

0.01 n hydrochloric acid with suff. 

quant, double-distilled water to make 10.0 mL 

Preparation 

[0074] The active substance is dissolved in the required quantity of 0.01 n HC1, adjusted to an isotonic condition with sodium 
chloride, sterile-filtered, and filled into 10 mL ampoules. 

Patent claims 

1. Compounds of general formula 




R2 
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R 1 means a hydrogen atom, 
a Ci-6-alkyl group, 

a Ci-6-alkyl group substituted by an R , group, where 

R a means a C3-7-cycloalkyl, heteroaryl, cyano, carboxy, Ci-3-alkoxy-carbonyl, aminocarbonyl, Ci-3-alkylamino-carbonyl, di-(Ci-3-alkyl)- 
aminocarbonyl, pyrrolidine- 1 -ylcarbonyl, piperidine-l-ylcarbonyl, morpholine-4-ylcarbonyl, piperazine-l-ylcarbonyl, 4- 
melhy Ipiperazine- 1 -ylcarbonyl, or 4-ethylpiperazine-l -ylcarbonyl group. 

a Ci-6-alkyl group substituted by a phenyl group, where the phenyl ring is substituted by the groups R 10 to R 14 and 

R means a hydrogen atom, 

a fluorine, chlorine, bromine, or iodine atom. 

a Ci_3-alkyl, hydroxy, or G_3-alkoxy group, 

anitro, amino, Ci-3-alkylamino, di-(Ci-3-alkyl)amino, pyrrolidine- 1-yl, piperidine- 1-yl. morpholine-4-yl. pipera/ine-l-yl, 4-(Ci-3-alkyl)- 
piperazine-l-yl, Ci-3-alkylcarbonylamino, arylcarbonylamino, aryl-Ci-3-alkylcarbonylamino, Ci-3-alkyloxycarbonylamino, C1-3- 
alkylsull'onylamino. arylsulfonylamino. or aryl-C'i ;-alkyl-sulfonylamino group. 

an N-(Ci-3-alkyl)-Ci-3-alkylcarbonylamino, N-^-s-alky^-arylcarbonylamino, N-(Ci-3-alkyl)-aryl-Ci-3-alyl-carbonylamino, N-(Ci_ 3 - 
alkyl)-Ci- 3 -alkyloxycarbonylamino, N-(Ci_ 3 -alkyl)- C 1-3-alkylsulfonylamino, N-( Ci_ 3 -alkyl)-aiylsulfonylamino, or N-( Ci_ 3 -a]kyl)-aryl- 
Ci-3-alkyl-sulfonylamino group, 

a cyano. carboxy. Ci 3-alkyloxycarbonyl. aminocarbony l. Ci -alkylaminocarbonyl. di-(C -alkyl l-aminocarbonyl. pyrrolidine- 1 -yl- 
carbonyl. piperidine- 1 -yl-carbonyl. morpholine-4-yl-carbonyl. pipera/ine- 1 -ylcarbonyl. or 4-(Ci ;-alkyl)-pipera/ine- 1 -yl-carbonyl 
group, 

a Ci_3-alkyl-carbonyl or an arylcarbonyl group, 

eine carboxy-Ci-3-alkyl, Ci_3-alkyloxycarbonyl-Ci_ 3 -alkyl, cyano-Ci_ 3 -alkyl, aminocarbonyl- C, ,-alkyl. C, 3-alkyl-aminocarbonyl-Ci_3- 
alkyl, di-(Ci-3-alkyl)-aminocarbonyl-Ci-3alkyl, pyrrolidine-l-yl-carbonyl-Ci-3- alkyl, piperidine- l-yl-carbonyl-Ci-3-alkyl, morpholine-4- 
yl-carbonyl- Ci-3-alkyl, piperazine- l-yl-carbonyl-Ci-3-alkyl. or 4- ( C 1 -alkyl )-pipera/ine- 1-yl-carbonyl-Ci 3-alkyl group, 
a carboxy-Ci-3-alkyloxy, G-3-alkyloxycarbonyl-Ci-3-alkyloxy, cyano-Ci-3-alkyloxy, aminocarbonyl-Ci-s-alkyloxy, C1-3- 
alkylaminocarbonyl-C'i ,-alkyloxy. di-id -alkyl )-aminocarbonyl-Ci 3-alkyloxy, pyrrolidine- l-yl-carbonyl-Ci-3-alkyloxy, piperidine-l- 
yl-carbonyl- Ci-3-alkyloxy, moipholine-4-yl-carbonyl-Ci_3-alkyloxy, piperazine- l-yl-carbonyl-Ci-3-alkyloxy, or 4-(Ci_3-alkyl)- 
piperazine- 1 -yl-carbonyl-C i_ 3 -alkyloxy group, 

a hydroxy- Ci-3-alkyl, Ci_3-alkoxy-Ci_3-alkyl, amino-Ci-3-alkyl, Ci-3-alkylamino-C 1 3-alkyl. di-l C 1 -,-alkyl )-amino-C 1 3-pyrrolidinc- 1 -y I- 
Ci i-alkyl. piperidine- 1 -yl-C 1 -alkyl. morpholine-4-yl- Ci -alkyl. pipera/ine- 1-yl-C -alkyl. 4-(C ?-alkyl)-pipera/ine-l-yl-Ci_3-alkyl 
group, 

a hydroxy-Ci_3-alkyloxy, Ci_3-alkoxy-Ci_3-alkyloxy, amino-Ci-3-alkyloxy. amino-C, 3-alkyloxy. C, 3-alkyIamino-C'i 3-alkyloxy. di (Ci r 
alkyl)-amino-Ci_3-alkyloxy, pyrrolidine- 1-yl- Ci-3-alkyloxy, piperidine- 1-yl- Ci-3-alkyloxy, morpholine-4-yl- Ci_3-alkyloxy, piperazine- 
1-yl- Ci_3-alkyloxy, 4-(Ci -alky l i-piperazine-l-yl-Ci-3-alkyloxy group, 

a mercapto, Ci-3-alkylsulfenyl, Ci-i-alkysulfinyl, Ci-3-alkylsulfonyl, Ci-3-alkylsulfonyloxy, trifluormethylsulfenyl, 
trinuormcthylsullinyl. or Irilluormelhylsulfonyl group. 

a sulfo, aminosulfonyl. C -alkylaminosulfonyl. di-(C -alky Tl-aminosulfonyl. pyrrolidine- 1 -yl-sulibnyl. piperidine- 1 -yl-sull'onyl. 

morpholine-4-yl-sulfonyl, piperazine- 1-yl-sulfonyl. or 4-(Ci_3-alkyl)-piperazine-l-yl-sulfonyl group. 

a methyl or methi 1x3 group substituted by 1 to 3 fluorine atoms, 

an ethyl or ethoxy group substituted by I to 5 lluorine atoms. 

a C2-4-alkenyl or C2^t-alkinyl group, 

a 2-propene-l-yloxy or 2-propyne- 1 -yloxy group, 

a C\ (,-cycloalkyl 01C3 (,-cycloalkoxy group, 

a C3 f,-cycloalkyl-C'i 3-alkyl. orC-. ,,-ey eloalky l-C -.-alkoxy group or 
an an. I. aryloxy . ary l-C -,-alkyl. or aiy l-C -,-alkoxy group. 

R 11 and R'\ which may be identical or different, each mean a hydrogen atom, a lluorine. chlorine, bromine, or iodine atom, a G 3- 
alkyltrilluoromcthyl. h\ droxy. or C -alkoxy group or a. cy ano group, or 

R 11 together with R'\ if these remainders are bonded to adjacent carbon atoms, also mean a methylenedioxy, linear Cs-j-alkylcnc. 
-CH=CH-CH=CH-, -CH=CH-CH=N-, or -CH=CH-N=CH- group, and 

R 13 and R 14 , which may be identical or different, each mean a hydrogen atom, a fluorine, chlorine, or bromine atom, a trifluoromethyl, 

Ci-3-alkyl or Ci-3-alkoxy group, 

a C; ,-alkyl group substituted by an R|, group, where 

Ri, is isolated from the ring nitrogen atom by at least two carbon atoms, and 

R b means a hydroxy. Ci -alkoxy. amino. Ci -alkylamino. di-(Ci -alkyl i-amino. pyrrolidine- 1-yl. piperidine- 1-yl. morpholine-4-yl, 
piperazine- 1-yl, 4-methylpiperazine-l-yl. or 4-ethylpiperazine-l-yl group, 
a C\ (,-cycloalkyl group, or 

a C\ 4-alkenyl or C-, 4 -alkinyl group, w here the multiple bond is isolated from the ring nitrogen atom by at least one carbon atom. 
R" means a hydrogen atom, 
a Ci-6-alkyl group, 

a Ci-6-alkyl group substituted by a phenyl group, w here the phenyl ring is substituted by the groups R 10 to R 14 , and R 10 to R 14 are defined 
as stated above, 

a Ci-6-alkyl group substituted by an R, group, where 
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R a means a C3-7-cycloalkyl, heteroaryl, cyano, carboxy, Ci-3-alkoxy-carbonyl. aminocarbonyl. Ci-3-alkyl-aminocarbony], or di-(Ci_3- 
a]ky])-aminocarbonyl. pyrrolidine- 1 -\ learbonyl. piperidine-l-ylcarbonyl, morpln iline-4-y lcarbony 1. pipera/ine- 1 -ylcarbonyl, 4- 
melhylpipera/ine- 1 -ylcarbonyl. or 4-ethy lpiperazine- 1 -\ learbonyl group, 
a C2-^s-alkyl group subsliluled by an R b group, where 

Hi, is isolated from the ring nitrogen atom by at least two carbon atoms, and 

Rb means a hydroxy, Ci-3-alkoxy, amino, Ci-3-alkylamino, di-(Ci-3-alkyl)-amino, pyrrolidine- 1-yl, piperidine-l-yl. morpholine-4-yl, 
pipera/ine- 1 -yl. 4-methylpipera/ine- ! -yl. or 4-eth_\ lpipera/ine-1-yl group, a Cs-e-cycloalkyl group, or 

a C\ 4-alkenyl or (.'3 4-alkinyl group, where the multiple bond is isolated I'rom the ring nitrogen atom by at least one carbon atom. 
R means a C ns-alkyl group, 

a Ci-6-alkyl group substituted by an R, group, where 

R, means a C\ -cycloalkyl group optionally subsliluled by a C'i 3-alkyl group, 
a Cs-7-cycloalkenyl group optional]} subsliluled by a C'i — alky 1 group, or 
means an aryl or heteroaryl group. 

a linear or branched C 3 8 -alkenyl group, in which the double bond is isolated from the ring nitrogen atom by at least one carbon atom, 
a linear or branched C\ r.-alkenyl group that is substituted by a chlorine or bromine atom, an aryl or trifluoromethyl group, and in which 
the double bond is isolated from the ring nitrogen atom by at least one carbon atom. 

or a linear or branched C3 /,-alkiny I group, in which the triple bond is isolated from the ring nitrogen atom by at least one carbon atom, 

R 4 means an azetidine- 1 -yl or pyrrolidine- 1-yl group, which in the 3-position is substituted by an R,.NRj group and which also may be 
substituted by one or two C -,-alla I groups, where 
Rc means a hydrogen atom or a, Ci -alky I group, and 

R d means a hydrogen atom, a G-3-alkyl group, an R f - G-3-alkyl group, or an R g -C2-3-alkyl group, where 

R f means a carboxy, G_3-alkoxycarbonyl, aminocarbonyl, Ci_3-alkylaminocarbonyl. di-(C, 3 -alky D-aminocarbony 1. pyrrolidine- 1 -yl- 
carbonyl, 2-cyanopyrrolidine- 1-yl-carbonyl, 2-carboxypyrrolidine- 1-yl-carbonyl. 2-metho\y carbony Ipy rrolidine- 1-yl-carbonyl, 2- 
ethoxycarbonylpyrrolidine-l-yl-carbonyl. 2-aminocarbonylpyiTolidine- 1-yl-carbonyl, 4-carboxythiazolidine-3-yl-carbonyl, 4- 
carboxythiazolidin-3-yl-carbonyl, 4-methoxycarbonylthiazolidine-3-yl-carbonyl, 4-ethoxycarbonylthiazolidine-3-yl-carbonyl, 4- 
aminocarbonyltliiazolidine-3-yl-carbonyl, piperidine- 1-yl-carbonyl, morpholine-4-yl-carbonyl. pipera/ine- 1 - \ l-earbonyl. 4-methyl- 
piperazine- 1 -yl-carbonyl, or 4-ethy l-pipera/ine- 1 -yl-carbonyl group, and 

R g , which is separated by at least two carbon atoms from the nitrogen atom of the R e NR(i group, means a hydroxy, methoxy, or ethoxy 
group, 

a piperidine-l-yl or hc\ahydroa/cpine-l-y] group, which in the 3-position or in the 4-position is substituted by an R,.NRj group and 
which also may be substituted by one or two G-3-alkyl groups, where Re and Ra are defined as stated above, 

a piperidine-l-yl or hexahydroazepine-l-yl group, that is substituted in the 3-position by an amino, Ci-3-alkylamino, or di-(Ci_3-alkyl)- 
amino group and in which in each case two hydrogen atoms are substituted on the carbon backbone of the piperidine- 1-yl or 
hexahydroazepine-l-yl group by a linear alkylene bridge, where said bridge contains 2 to 5 carbon atoms if the two hydrogen atoms are 
located at the same carbon atom, or 1 to 4 carbon atoms if the hydrogen atoms are located on adjacent carbon atoms, or 1 to 4 carbon 
atoms if the hydrogen atoms are located on carbon atoms that are separated by one atom, or 1 to 3 carbon atoms if the two hydrogen 
atoms are located at carbon atoms that are separated by two atoms, 

a C3-7-cycloalkyl group substituted by an amino, Ci-3-alkylamino, or di-(G-3-alkyl (-amino group, a CN -cycloalkyiamino. or N-(Ci 3- 
alkyl)-C\ -cycloalky iamino group substituted in the cycloalky l part by an amino. C -alkylamino. or di-(C 3-alkyl (-amino group, where 
the two nitrogen atoms on the cy cloalkyl part are separated from each other by at least two carbon atoms, 
an amino group substituted by the remainders R 15 and R 16 , in which 

R 15 means a G_6-alkyl group, a C 3 _6-cycloalkyl, C 3 _6-cycloalkyl-Ci_3-alkyl, aryl, or aryl-Ci_3-alkyl group, and 

R 16 represents an R 17 -C 2 3-alkyl group, where the C; 3-alkyl part is linear and may be substituted by one to four Ci_ 3 -alkyl groups, which 
may be identical or different, and 

R 1 means an amino. Ci -,-alkylamino. or di-(C'i 3-alkyl l-amino group, w here, if R' means a methyl group. R 1 must not represent a 
di-(Ci 3-alkyl)-amino group, 

an amino group substituted by the remainders R 15 and R 18 , in which 

R 15 is defined as stated above, and R 18 represents a C3-6-cycloalkyl-methyl group that is substituted in the 1 -position of the cycloalkyl 
remainder by R 19 or a C3-6-cycloalkyl group substituted in the 1-position by an R 19 -CH 2 - group, where R 19 represents an amino, C1-3- 
alkylamino. ordi-(C"i 3-alky l)-amino group. 

an amino group substituted by the remainders R 15 and R 20 , in which 

R 15 is defined as stated above and R 20 represents an azetidine-3-yl, azetidine-2-ylmethyl, azetidine-3-ylmethyl, pyrrolidine-3-yl, 
pyrrolidine-2-ylmethyl, pyrrolidine-3-ylmethyl, piperidine-3-yl, piperidine-4-yl, piperidine 2-ylmethyl. piperidine-3-ylmethyl, or 
piperidine-4-ylmethyl group, where the remainders referred to for R 20 may be substituted in each case by one or two Ci-3-alkyl groups, 
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an R 17 -C3-4-alkyl group, in « hich the C3 4-alky] pari is linear and is substituted by the remainder R 15 and may additionally be substituted 
by one or two Ci 3-alkyl groups, where R and R are defined as stated above, 

a C3_6-cycloalkyl-CH:CH;- group substituted in the 1 -position of the cycloalkyl remainder by R 19 , a C3_6-cycloalkyl-CH 2 - group 
substituted in the 1-position of the cycloalky i remainder by an R 19 -CH2 group, or a C3_6-cycloalkyl group substituted in the 1-position by 
an R 19 -CH2CH2 group, where R 19 is defined as stated above, 

a C3-6-cycloalkylmethyl group substituted in the 2-position of the cycloalkyl residue by R 19 or a Cs^-cycloalkyl group substituted in the 
2-position by an R 19 -CIf group. w here R 19 is defined as stated above, 

or an azetidine-2-yl-Ci-2-alkyl, azetidine-3-yl-Ci-2-alkyl, pyrrolidine-2-yl-Ci-2-alkyl, pyrrolidine-3-yl, pyrrolidine-3-yl-Ci-2-alkyl, 
piperidine-2-yl-C 1 ;-alkyl. piperidine-3-yl. piperidine-3-yl-C] ;-alkyl. piperidine-4-yl. or piperidine-4-yl-( , ;-alkyl group, where the 
groups referred to above may each be substituted by one or two Ci-3-alkyl groups, 

where the aryl groups referred to in the definition of the above remainders are phenyl groups that may be monosubstituted or 
disubstituted independently of each other by R h , where the substituents may be identical or different, and R, represents a fluorine, 
chlorine, bromine, or iodine atom, a trilluoromethyl. C 3-alkyl. or C 3-alkoxy group. 

where the heteroaryl groups referred to in the definition of the above remainders are a 5-member heteroaromatic group that contains an 
imino group, an oxygen or sulfur atom, or an imino group, an oxygen or sulfur atom, and one or two nitrogen atoms, or 
a 6-member heteroaromatic group thai contains one. two. or three nitrogen atoms. 

where the 5-member heteroaromatic groups may each be substituted by one or two G-3-alkyl groups, and the 6-member heteroaromatic 
groups referred to above may each be substituted by one or two Ci-3-alkyl groups or by a fluorine, chlorine, bromine, or iodine atom, by 
a trifluoromethyl, hydroxy, or Ci-3-alkoxy group, 
the isomers thereof and the sails (hereof. 

2. Compounds of the general formula I of claim 1, in which 
R 1 means a hydrogen atom. 

a Ci^alkyl group, 

a Ci^t-alkyl group substituted by an R a group, where 

R a means a C3-6-cycloalkyl or a phenyl group, 

(_': 4-alky 1 group terminally substituted by an R b group, where 

Rb, represents a hydroxy, Ci-3-alkoxy, amino, G-3-alkylamino, or di-(G-3-aIkyl (-amino group. 

or a C3^t-alkenyl or C3 4-alkiiiyl group, w here the multiple bond is isolated from the ring nitrogen atom by at least one carbon atom, 
R" means a hydrogen atom or a G-3-alkyl group, 

R 3 means a linear Cui-alkyl group terminally substituted by the Rc group, where 
R c means a C5-6-cycloalkenyl group, 

a phenyl group optionally substituted by a fluorine, chlorine, or bromine atom, by a Ci-3-alkyl, or by a Ci-3-alkoxy group, or 
a furanyl or thienyl group, 

a linear or branched C3_s-alkenyl group, in which the double bond is isolated from the ring nitrogen atom by at least one carbon atom, 
or a linear or branched C3_6-alkinyl group, in which the triple bond is isolated from the ring nitrogen atom by at least one carbon atom, 

R 4 means a pyrrolidine- 1-yl group that in the 3-position is substituted by an amino, Ci-3-alkylamino, or di-(Ci_3-alkyl)-amino group, 

a piperidine-l-yl or hexahydroazepine-l-yl group, that in the 3- or 4-position is substituted by an amino. G-3-alkylamino or di-(Ci_3- 

alkyl (-amino group, 

a C 5 -7-cycloalkyl group that in the 3-or 4-position is substituted by an amino, G-3-alkylamino. or di-(C 1 3-alkyl)-amino group, 
a Ci 3-alkylamino group that is substituted at the nitrogen atom by a 2-aminoethyl group, or 

a C 5 _7-cycloalkylaniino group that is substituted in the 2-position of the cycloalkyl part by an amino. Ci_ 3 -alkylamino, or di-(Ci_ 3 -alkyl)- 
amino group, 

the isomers thereof and the salts thereof. 

3. Compounds ofthe general formula I of claim 1. in which 

R 1 means a hydrogen atom, a methyl, ethyl, propyl, 2-propyl, butyl, 2-methylpropyl, 2-propene-l-yl, 2-propyne- 1-yl, 
cyclopropylmethyl, benzyl, 2-phenylethyl, 3-phenylpropyl, 2-hydroxyethyl, 2-methoxyethyl, 2-(dimethylamino)ethyl, or 3- 
(dimelhylami no (propyl group. 
R" means a methyl group, 

R means a 2-butene- 1 -yl or 3-methyl-2-butene- 1 -yl group, 
a 1-cyclopentene-l-ylmethyl group, 
a 2-butyne- 1-yl group, 

a benzyl, 2-fluorobenzyl, or 3-fluorobenzyl group, or 

a 2-lhienylmelhyl group, and 

R 4 means a 3-aminopyrrolidine-l-yl group, 

a 3-aminopiperidine-l-yl or 4-aminopiperidine-l-yl group. 
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a 3-ammohexahydroa/epine-l-y] or 4-aminohexahydroazepine-l-yl group, 
a 3-aminocyclohexyl group. N-(2-aminoethyl l-methylamino. or 
a (2-aminocyclohexyl)amino group, 
the isomers and salts thereof. 

4. The following compounds of general formula 1 of claim 1: 

( 1 ) 1 .3-dimethy4-7-beiizyl-S-(3-aniin(ip\rnilidine-l-yl)-xanthme. 

(2) 1 .3-dimethy l-7-(3-iiiethyl-2-butene-l-yl)-8-(3-aminopyrrolidke-l-yl)-xanthitie, 

(3) 1 .3-dimelhyl-7-benzy4-8-(3-amiiiopiperidine-l-yl)-xanthine. 

(4) l,3-dimethyl-7-(3-methyl-2-bulene-l-yl i-8-|(trans-2-aminocyclohcxyl)amino]-xanthine, 

(5) 1 .3-dimethy1-7-(3-methyl-2-butene-l-y1)-8-(3-aminopiperidine-l-yl)-xanthine, 

(6) 1 .3-di]riclhyl-7-(3-]riclhyl-2-bulciic-l-yl)-8-(4-aminopiperidine-l-yl)-xanthine, 

(7) 1 ,3-dimethyl-7-(3-mcthyl-2-bulene- 1 -yl)-8-[(cis-2-aminocyclohexyl)amino]-xanthine, 

(8) l,3-dimethyl-7-(2-butyne-l-yl)-8-(3-aminopiperidine-l-yl)-xanthine, 

(9) l,3-dimethyl-7-[(l-cyclopentene-l-yl)methyl]-8-(3-aminopiperidine-l-yl (-xanthine. 

(10) l,3-dimethyl-7-(2-thienyl]nelhvl)-8-(3-aminopiperidine-l-yl)-xanthine, 

(11) 1 ,3-dimethy 1-7-1 3-lluoroben/yl l-8-(3-aminopiperidine- 1 -y] l-xanthine. 

(12) 1 ,3-dimelhy 1-7-1 2-lluoroben/yl l-8-(3-aminopiperidine- 1 -yl l-\anlhine. 

(13) 1 .3-dimelhyl-7-(4-lluoroben/\ I l-8-(3-aminopiperidine- ! -yl l-\anlhine. 

(14) 1 .3-dimethyl-7-(2-butcne- 1 -yl )-8-( 3-aminopiperidine- 1 -yl l-xanthine. 

(15) 1 .3-bis-(cycloprop\ Imethyl l-7-ben/y 1-8-1 3-aminopiperidine- 1 -y I l-xanthine. 

(16) (R)- 1 ,3-dimethyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine, 

(17) (S)- 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-( 3-am mop iperidine- 1 -yl)-xanthine, 

(18) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-(3-aminohexahydroazepine- 1 -yl)-xanthine, 

(19) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(4-aniiii(ihe\ah\di(ia/epine-l-yl)-xanthine, 

(20) l,3-dimethyl-7-(3-methyl-2-butene-l-yl)-8-(cis-3-aminocyclohe\yl l-xanthine hydrochloride, 

(21) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-( 3-methylaminopiperidine- 1 -yl)-xanthine, 

(22) 1 -(2-phenylethyl)-3-methyl-7-(3-methyl-2-butene- l-yl)-8-(3-aminopiperidine- 1 -yl)-xanthine and 

(23) 1 ,3-dimethyl-7-(3-methyl-2-butene- 1 -yl)-8-N-(2-aminoethyl)-methylamino]-xanthine 
and the salts thereof. 

5. Physiologically compatible salts of the compounds of at least one of claims I to 4 u ith inorganic or organic acids or bases. 

6. A medicinal product containing a compound of at least one of claims 1 to 4 or a physiologically compatible salt of claim 5 in addition 
to possibly one or more inert carriers and/or diluents. 

7. The use of a compound of at least one of claims 1 to 5 to prepare a medicinal product that is suitable for treating diabetes mellitus type 
I and type II, arthritis, adipositas. allograft transplantation, and osteoporosis caused by calcitonin. 

8. For the process to prepare the medicinal product of claim 6 wherein by nonchemical means a compound of at least one of claims 1 to 5 
is incorporated into one or more inert carriers and/or diluents. 

9. A process for preparing the compounds of general formula I of claims 1 to 5, wherein 

a) to prepare compounds of general formula I, in which R 4 is one of the remainders recited in claim 1 by which a nitrogen atom is 
attached to the xanthine backbone 
a compound of general formula 




(IN )■ 



R2 

in which 

R 1 to R 3 are defined as recited in claims 1 to 4, and 

Z 1 represents a leaving group, such as a halogen atom, a substituted hydroxy, mercapto. sulfinyl. sulfonyl, or sulfonyloxy group, 
such as a chlorine or bromine atom, a methanesulfonyl or methanesulfonyloxy group, is reacted with a compound of the general 
formula 

H-R 4 ', (IV) 

in which 

R 4 ' represents one of the remainders defined for R 4 in claims 1 to 4 that is attached by means of a nitrogen atom to the xanthine 
backbone of general formula I, 
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b) to prepare compounds of the genera] formula I. in \\ hich R 4 contains an amine group or an alkylamino group that is substituted in 
the alkyl part in accordance u ith the delinition of claim 1. a compound of the general formula 




(V), 



R2 

in which R 1 , R 2 and R ! arc defined as recited in claims 1 to 4. and 

R4" contains an N-tert.-butyloxycarbonylamino group or an N-tert.-butyloxycarbonyl-N-alkylamino group, where the alkyl part of 
the N-lert.-biilyloxycarboin 1-N-alkylamino group may be substituted as defined in claims 1 to 4. 
is unprotected. 
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